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Abstract 
 
The automotive components manufacturing sector is facing tremendous pressure to 
remain competitive in a global economy. The application of performance improvement 
techniques to optimise factor production inputs remains a key strategic mechanism to 
effect the necessary change towards competitiveness. 
The high failure rate of these programmes, however, is a risk factor that should be 
considered by manufacturing firms. The investment into the implementation of these 
programmes will yield no return if the organisational maturity profile is not considered. 
The expected gains may not materialise and the execution of critical projects may take 
much longer than required. 
It is for this reason that an approach towards selecting the correct Performance 
Improvement Programme to optimise the performance of companies is a business 
imperative. Through a better understanding of the relationships between Performance 
Improvement Programmes and Organisational Maturity Variables, implementation 
success rates can increase, leading to improved results and sustainability. 
The approach taken to this research was quantitative in nature. Various descriptive 
and inferential statistics were applied to the selected respondents from the Eastern 
Cape automotive sector. The respondents had a working knowledge of Lean 
Manufacturing, Total Productive Maintenance (TPM) and Six Sigma. The research 
instrument was administered through an online survey. The research sought to identify 
whether there was a relationship amongst the variables under the three identified 
constructs. The research also sought to establish whether there was a difference 
between the specific Performance Improvement Programmes’ and Organisational 
Maturity Variables’ relationships. This affirmed the use of a new framework that 
integrates the programmes on the basis of their relationship to Organisational Maturity 
Variables.   
The research also provided insight into the challenges of the industry from a 
performance perspective and linked these with the relationship between 
Organisational Maturity Variables and Organisational Performance Variables. This 
allowed the researcher to include this additional insight as a consideration in the 
integrated implementation framework developed as part of the research. 
v 
 
The results show that good consideration should be given to the Organisational 
Maturity Variables as these variables are related to the successful adoption of 
Performance Improvement Programmes. The research also shows that Lean 
Manufacturing, Total Productive Maintenance and Six Sigma are related to an 
organisations’ maturity profile in different ways. These results support the integrated 
Performance Improvement Programme approach, using a common set of tools and 
selecting the necessary programme specific tools based on a firm’s maturity profile. 
The research affords industry a framework to aid in decision making considering the 
relationships tested as part of this research. The linkages between Performance 
Programmes, Organisational Maturity Variables and Organisational Performance 
Variables are now more specific in nature.  
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List of Key Terms 
 
TPM (Total Productive Maintenance): An improvement programme focusing on 
eight pillars to derive zero losses, zero defects and zero failures within the 
organisation. Shop floor and high level leadership involvement is a key mechanism for 
effective implementation. 
Six Sigma: An improvement concept focused on reducing process variation. The use 
of statistical analysis tools are a strong feature of the approach, which follows the 
‘define, measure, analyse, improve and control’ (DMAIC) structure when 
implementing. 
Lean Manufacturing: An improvement programme that is an operations philosophy 
and a specific set of tools to reduce costs through the optimisation of resources and 
the elimination of operations waste. Flow improvement results, thus increasing 
productivity.  
PDCA: The ‘plan, do, check, act’ cycle is a method to facilitate the effective 
implementation of programmes. It is typically used in TPM and Lean. 
DMAIC: Acronym for the steps ‘define, measure, analyse, improve and control’, 
employed predominantly in Six Sigma. 
OEE: Overall Equipment Effectiveness is a calculated figure, used in establishing 
productivity levels of firms. The calculation considers the Equipment Availability, 
Internal Quality and Output Performance of inputs into the manufacture of goods. 
KANBAN: A card communication and signal system used in materials flow 
management, 
VSM: Value Stream Mapping is a performance improvement programme tool used to 
provide detailed process information, including process times, OEE, material lead 
times and work-in-process levels. 
Performance Improvement Programmes: Also called Continuous Improvement 
programmes. These include Lean manufacturing, Total Productive Maintenance and 
Six Sigma, among others (Theory of Constraints and Total Quality Management). 
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1.1 Introduction 
 
South African manufacturing firms are faced with a series of challenges that inhibit 
them from competing globally. Plant efficiency, quality issues and availability of 
equipment form a central part of the challenges experienced. The failure of 
Performance Improvement Programmes to yield sustainable benefits presents an 
interesting challenge for South African companies in identifying which programme is 
best suited to their operations and how their existing continuous improvement process 
maturity level aligns with the intended programme.   
Various literature sources reviewed highlight the failures of Performance Improvement 
Programmes and suggest that organisational maturity levels (specifically process 
maturity) are not conducive to sustainable gains through the selected programmes. 
Each of the programmes presented as part of this research offers pathways to 
improvement based on certain unique and shared tools that may have a relationship 
with the firm’s maturity level. It is thus important to determine the state of a 
manufacturing firm’s maturity level in order to recommend an appropriate Performance 
Improvement Programme or a combination of the specific tools and techniques from 
the choice of performance programmes. 
Antony (2006) highlights the failure of Performance Improvement Programmes and 
instigates the need for a better understanding of the best suited organisational maturity 
profile to ensure successful implementation. The requirements of each specific 
Performance Improvement Programme is also of interest in the context of how the 
programme’s architecture relates to the Organisational Maturity Variables (Enaghani, 
Arashpour and Karimi, 2009). 
Given the literature supporting the high failure rate of Performance Improvement 
Programmes, two important questions arise for South African firms: What is the 
relationship of maturity in this regard? Can a Performance Improvement Programme 
be integrated with other programmes to improve its sustainability and results? The 
high pressures exerted as a result of globalisation require organisations to understand 
their maturity levels and improve their implementation on the basis of the relationships 
between these variables. 
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Liker and Morgan (2006) indicate the need for Performance Improvement 
Programmes to be adapted within the context of each specific organisational 
environment. This environment relates to the maturity levels within the organisation. 
The importance of this environmental consideration is whether it acts as an enabler or 
a barrier to implementation. 
The proposed construct of this research shows a facilitative growth between 
Performance Improvement Programmes and Organisational Maturity Variables. This 
growth can be mutually beneficial or prohibitive in nature as contended by Farsijani 
and Carruthers (1996). 
Is there a real need to integrate programmes towards supporting this facilitative growth 
between maturity and programme variables? Mulder (2015) indicates that programme 
integration towards supporting improved performance is possible. The role of process 
maturity is a definite consideration as it serves to play the role of moderator during 
implementation of programme objectives.  
Okhovat, Ariffin, Nehzati, and Hosseini (2012) identify the need to integrate 
Performance Improvement programmes to leverage the individual strengths of each 
programme. This mitigation stems from the studies identification of Organisational 
Maturity Variables as having a relationship with the programmes. The differences in 
the relationships were not expounded in the research by Okhovat et al. (2012). By 
understanding these differences, programme integration can be done on the basis of 
the relationship of each programme with the specific Organisational Maturity Variable. 
Leask (2011) states that there is a need for an integrative improvement approach in 
order to ensure sustainability. Different Performance Improvement Programmes have 
certain success factors necessary to their sustainability. Within the South African 
context, popular tools include Lean Manufacturing, Total Productive Maintenance and 
Six Sigma. According to Leask (2011), the term ‘integrate’ refers to the optimum 
combination of tools and techniques from the various performance programmes’ 
approaches. 
From a maturity perspective, a shift from ‘cop’ to ‘coach’ is an essential leadership 
paradigm shift necessary for sustained competitiveness gains (Leask, 2011). The shift 
from project-based improvement to a more inclusive, process-based approach is 
tantamount to success. The move towards a systems-based approach for 
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performance programme integration is subject to a few distinctive variables (TRACC, 
2013). These variables are important as they enable the manufacturing entity to 
assess its strengths and weaknesses and make an informed decision as to which 
Performance Improvement Programme, or combination of approaches, is best suited 
to its requirements. These variables, according to TRACC (2013), Okhovat et al. 
(2012), Leask (2011), and Pepper and Spedding (2010), include: 
1. Strategy: Clear vision that links the firm’s goals to the Performance 
Improvement Programme objectives 
2. Leadership: A servant leadership approach that allows for empowerment of 
staff 
3. Organisational culture: A culture rich with the values, norms and beliefs 
towards Performance Improvement Programme adoption 
4. Empowerment: Employees are involved and execute tasks towards 
continuous improvement through the use of performance improvement tools 
and techniques 
5. Standardisation: A detailed, step by step methodology that drives a 
standardised approach across the organisation 
6. Integration: Functional overlaps allowing the performance improvement 
system to take effect according to the strategic goals 
7. Transformation: Detailed documents to allow for continued knowledge sharing 
8. Systemisation: Systems to support front line tools, including Quality 
Management Systems, Standard Operating Procedures (SOP) and audits 
9. Training and development: Initial facilitation with a train-the-trainer approach 
built into an overall execution road map 
10. Roles and responsibilities: Centralised resources for performance 
improvement implementation can rapidly speed up improvements, however 
handover to operational resources with clearly defined key performance 
indicators are essential to build the capability in the process. 
11. Knowledge management: Sharing of learning through the use of technology 
(e-learning) or learning by doing. A combination of both is ideal. 
12. Results and tracking: Ability to track the Performance Improvement 
Programme implementation through the use of key metrics covering the 
different functional areas. 
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An organisational maturity profile of the company is vital when selecting an 
improvement programme type or combination approach as it often determines the 
sustainability and results gained from the initiative. Organisational maturity follows five 
distinct levels. The first maturity level relates to organisations with no operational 
excellence model in place. The second maturity level refers to organisations that have 
an expert-based approach, in which some evidence of Performance Improvement 
Programme introduction is evident but is not yet fully functional. The third level of 
organisational engagement maturity is based on the functionality and practicality of 
the system within the manufacturing operation. In this level the system is owned by 
the shop floor and provides a solid platform for continuous improvement. The fourth 
level of organisational engagement maturity is based on the premise that a 
combination of distinctive aspects of Performance Improvement Programmes has 
been integrated towards synergistic benefit. The fifth and final organisational maturity 
level is one in which the organisation is continuously evolving on the basis of the 
application of the integrative approach (TRACC, 2013). 
According to TRACC (2013), the transfer of performance improvement ownership from 
technical experts to front line employees is a crucial step in developing organisational 
maturity for sustained gains. 
This research serves to inform manufacturing sector organisations of the best fit of 
Performance Improvement Programmes based on their organisational maturity 
profiles. The research has achieved this by understanding the link between firm 
maturity and the requirements and objectives of each Performance Improvement 
Programme. 
The research aimed to support the understanding of the relationship between 
Organisational Maturity Variables, Organisational Performance Variables and 
Performance Improvement Programmes. Ultimately, manufacturing firms in South 
Africa will be better equipped to adopt the Performance Improvement Programme that 
will yield the best improvements for them respectively. 
Dijkman, Lammers and De Jong (2015) state that there is a need to understand the 
relationship between organisational maturity variables and Organisational 
Performance Variables more acutely. In the context of the research objectives, the 
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relationships established between these constructs provide further contributions 
towards establishing a framework that amplifies performance gains. 
The application of process maturity models is limited in its focus on integration of 
programmes and leaves an avenue for this research to pursue towards enhancing 
integration and performance results. Bititci, Garengo, Ates and Nudurupati (2014) 
state that process maturity models vary in terms of their definition. The authors 
contend that this definition requires clarity in terms of the relationship between 
Organisational Maturity Variables, Organisational Performance Variables and the role 
of Performance Improvement Programmes. This definition is elaborated on in terms 
of the objectives of the research. 
Although many different Performance Improvement Programmes exist, their 
objectives and implementation structures vary. They also use a general set of tools 
and techniques that are geared towards specific objectives. Three programmes in 
particular cover the majority of applications and techniques based on their objectives 
and tool sets (Okhovat et al., 2012). 
The research is based on those three Performance Improvement Programme 
approaches - Lean Manufacturing, Total Productive Maintenance and Six Sigma – and 
on the researcher’s engagement and involvement with their methodologies. It has also 
served to focus the research on a specific set of programmes with their distinctive 
objectives in mind. Other types of programmes, including Total Quality Management 
(TQM) and Theory of Constraints (TOC), may form part of future research and require 
further study. Certain aspects and elements of TOC and TQM, among other tools, may 
be considered intrinsic to the research as there is often an overlap of objectives and 
tools within the programmes. 
1.2 Research Objectives 
 
The objective of the research was to establish the relationships between Performance 
Improvement Programmes, Organisational Maturity Variables and Organisational 
Performance Variables. The research also aimed to determine the best fit of an 
integrated Performance Improvement Programme on the basis of the relationships 
with maturity variables and the current performance issues in organisations. With a 
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variety of distinct Performance Improvement Programmes to choose from, it is 
imperative for South African firms to determine which will have the greatest 
contribution towards improving their competitiveness. 
Through a thorough understanding of the linkages between Performance 
Improvement Programme and Organisational Maturity Variables an implementation 
support framework was developed that considers the moderating role of 
Organisational Maturity Variables in selecting the correct Performance Improvement 
Programme.  To achieve these objectives a primary research objective with 
complementary secondary objectives is presented below. 
1.2.1 Primary research objective 
 
 
 
1.2.2 Secondary research objectives 
 
Secondary research objective 1 
- Determine the relationship between Performance Improvement Programme 
objectives and Organisational Maturity Variables. 
Secondary research objective 2 
- Determine the Performance Improvement Programme objective that would 
make the greatest contribution for South African firms based on the links with 
organisational maturity. 
Secondary research objective 3 
- Establish if there is a relationship between Organisational Maturity Variables 
and Organisational Performance Variables. 
Secondary research objective 4 
- Establish the leading performance concerns of Eastern Cape manufacturers. 
 
Establishing the relationships between Performance Improvement Programmes, 
Organisational Maturity Variables and performance. 
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Secondary research objective 5 
- Establish the defined Organisational Maturity Variables that moderate specific 
Organisational Performance Variables such as Internal Quality, Output 
Performance and Equipment Availability. 
Secondary research objective 1 and 2 aimed to determine the extent to which 
Performance Improvement Programmes have a relationship with organisational 
maturity. This substantiated the implication of organisational maturity as a moderating 
factor in the design aspect of the research. Secondary research objective 2 considered 
a varied relationship between Organisational Maturity Variables and the specific 
Performance Improvement Programme. 
Secondary research objective 3 aimed to establish the linkages between the 
variables related to organisational maturity for South African firms and organisational 
performance. This may be linked to poor organisational performance as determined 
through a variety of production metrics such as Internal Quality, Output Performance 
and Equipment Availability. 
Secondary research objective 4 aimed to determine which performance variables 
(Internal Quality, Equipment Availability and Output Performance) affected Eastern 
Cape automotive component suppliers the most. This enabled the researcher to 
determine which Performance Improvement Programme addresses these variables 
(based on the principle objective of each specific programme) most aptly and afforded 
insight into selection and adoption of the requisite tools and techniques (secondary 
research objective). 
Organisational maturity is defined as a moderating set of variables in this research 
study. Performance Improvement Programmes require an enabling environment 
facilitated through the Organisational Maturity Variables. Secondary research 
objective 2 thus links the Organisational Maturity Variables with the primary objective 
of each Performance Improvement Programme identified (flow improvement, variation 
reduction and equipment availability). By doing this, sustainability and programme 
success may be achieved with quicker results. 
Secondary research objectives 5 focused on establishing whether Organisational 
Maturity Variables have a link with Organisational Performance Variables. This proved 
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pertinent in understanding the selection of tools needed to develop maturity and thus 
performance. Since each Performance Improvement Programme has a primary 
objective as espoused through the literature study, the role of these programmes to 
service the current performance issues is considered on the basis of their primary 
intent. 
This chain of interactions formed part of the tests conducted through various research 
hypotheses. The adoption of hypothesis testing through a quantitative approach to the 
research sought to test these presumed relationships among the three primary 
constructs under review: Organisational Maturity Variables, Performance 
Improvement Programmes and Organisational Performance Variables. The use of 
various tests of associations were also applied in specific contexts. 
Through testing these relationships, the research further afforded insight into the 
automotive sector manufacturing challenges.  
The results of the secondary research objectives served to inform the validity of the 
conceptual model identified as part of the theoretical framework. This model 
considered the three distinct primary constructs and their sub variables: Organisational 
Maturity Variables (13 sub variables), Performance Improvement Programme type 
and objective (3 programmes) and, lastly, Organisational Performance Variables 
(Internal Quality, Output Performance and Equipment Availability).  
The reasons for poor performance could thus be isolated to the Organisational 
Maturity Variable (or variables) and used as an indicator of fit and alignment towards 
the selection and implementation of a Performance Improvement Programme. This 
allowed the researcher to propose a Performance Improvement Programme selection 
protocol towards a sustainable, integrated performance system for automotive 
manufacturing entities to become more globally competitive. 
Maturity variables in firms are often not well understood or are difficult to define. Given 
the variety of cultures in South Africa, this makes for an intricate exercise, especially 
when it comes to Performance Improvement Programmes. The organisational culture 
link to the successful implementation of any one of the Performance Improvement 
Programmes is also considered.  
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It is essential for South Africa to develop sustainable competitiveness if it is to further 
evolve as an export country. This research serves the country by determining the best 
approach to develop that competitiveness using Performance Improvement 
Programme approaches. Implementation activities may now be fast tracked in 
manufacturing firms and the results from the programmes improved as a direct result 
of the outcomes of the research objectives. 
The implications of each of the maturity variables were evaluated against the features 
of the selected Performance Improvement Programmes. This could assist 
manufacturing firms to determine, based on their levels of maturity, which programme 
would serve their needs best and have the greatest level of success. Conversely the 
different Performance Improvement Programme elements could serve as the means 
with which to evolve that deficient element of organisational maturity within the firm. 
This research also provided greater focus to the obstacles posed by deficient 
organisational maturity with regards to implementation of programmes. 
The literature review served as a basis for the development of a theoretical model of 
Organisational Maturity Variables, Organisational Performance Variables and 
Performance Improvement Programmes. This theoretical model of the three 
constructs was evaluated to determine its validity and thus served as a hypothesised 
set of constructs and variables. The model was tested for relationships amongst the 
primary constructs and their respective sub variables. Figure 1 presents a 
conceptualisation of the research objective. The diagram shows the flows and 
presumed relationships linked with the research objectives. The diagram also provides 
insight into the classifications for the constructs and their associated sub variables. 
The more detailed theoretical model follows later in this chapter (figure 2), providing 
sub variable level classifications and flows. 
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Performance Improvement Programmes
- Lean Manufacturing
- Six Sigma
- Total Productive Maintenance
Independent Variable
13 Organisational Maturity 
Variables
Moderating Variables
Organisational Performance
- Internal Quality
- Output Performance
- Equipment Availability 
Dependent Variable
Bi-directional flow
There is a presumed relationship between 
Performance Improvement Programmes and 
Organisational Maturity variables that is bi-
directional.
Unidirectional flow
An organisation s maturity may have a 
relationship with Organisational 
Performance Variables.
1. Is there a bi-directional relationship between the two 
constructs and its sub variables? 
- Secondary research objective 1-2
1 2
2. Is there a link between organisational maturity and 
performance? Which performance variable is affecting South 
African firms the most acutely?
- Secondary research objectives 3 - 5
Figure 1: The conceptualisation of the primary research objective and its sub 
research objectives. 
 
1.2.3 Research hypotheses 
 
There are 10 hypotheses that formed part of this research that have been tested 
towards achieving the primary and secondary research objectives: 
Hypothesis 1 
H0: The specific Performance Improvement Programmes do not have a relationship 
with organisational maturity. 
H1: The specific Performance Improvement Programmes have a relationship with 
organisational maturity. 
 
Hypothesis 2 
H0: The relationship between Performance Improvement Programmes and 
Organisational Maturity Variables are perceived to be equal. 
H1: The relationship between Performance Improvement Programmes and 
Organisational Maturity Variables are not perceived to be equal. 
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Hypothesis 3 
H0: Organisational Maturity Variables have an equal relationship with Performance 
Improvement Programmes in an organisation. 
H1: Organisational Maturity Variables do not have an equal relationship with 
Performance Improvement Programmes in an organisation. 
 
Hypothesis 4 
H0: The specific maturity variable have an equal relationship to each of the three 
Performance Improvement Programmes. 
H1: The specific maturity variable does not have an equal relationship to each of the 
three Performance Improvement Programmes. 
 
Hypothesis 5 
H0: Organisational Maturity Variables have an equal relationship with Internal Quality, 
Equipment Availability and Output Performance in an organisation. 
H1: Organisational Maturity Variables do not have an equal relationship with Internal 
Quality, Equipment Availability and Output Performance in an organisation. 
 
Hypothesis 6 
H0: The specific maturity variables have an equal relationship with each of the three 
Organisational Performance Variables. 
H1: The specific maturity variables do not have an equal relationship with each of the 
three Organisational Performance Variables. 
 
Hypothesis 7  
H0: The three components of organisational performance, namely Internal Quality, 
Equipment Availability and Output Performance, have an equal relationship with 
overall performance. 
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H1: The three components of organisational performance, namely Internal Quality, 
Equipment Availability and Output Performance, do not have an equal relationship 
with overall performance. 
 
Hypothesis 8 
H0: The three components of organisational performance, namely Internal Quality, 
Equipment Availability and Output Performance are rated equally within 
organisations. 
H1: The three components of Organisational Performance, namely Internal Quality, 
Equipment Availability and Output Performance are not rated equally within 
organisations. 
 
Hypothesis 9 
H0: The three Performance Improvement Programmes (PIPS) are equally appropriate 
for addressing current performance issues within organisations. 
H1: The three Performance Improvement Programmes are not equally appropriate for 
addressing current performance issues within organisations. 
 
Hypothesis 10 
H0: The three Performance Improvement Programmes have an equal relationship with 
organisational performance. 
H1: The three Performance Improvement Programmes do not have an equal 
relationship with organisational performance. 
 
The hypotheses are linked to the primary and secondary research objectives. These 
links are further expressed in Chapter 3. 
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1.3 Preliminary Literature Review 
 
The literature review sought to support the development of a theoretical framework. 
The various sources consulted focussed on establishing the constructs and their 
specific and pertinent variables. The literature sources consulted included academic 
journals, books, conference papers and internet articles. The objective of the literature 
review was to support in establishing the relationship between Performance 
Improvement Programmes and Organisational Maturity Variables. The literature 
review also illuminated the relationship that exists between Organisational Maturity 
Variables and Organisational Performance Variables. 
The identification of the variables under each of these three constructs was also 
serviced through the various sources consulted. A critical analysis was conducted to 
isolate the specific relationships based on the objective of each Performance 
Improvement Programme and Organisational Maturity Variables. A focus on 
establishing the bi-directional flow between these two constructs was deemed 
important to the study. 
The researcher provided various summary tables on the studied sources to 
encapsulate the relationships identified through the literature. A focus on the objective 
of Performance Improvement Programmes and their integration towards amplified and 
sustained implementation was also considered and critically analysed through the 
various sources. 
Many different types of Performance Improvement Programmes exist. Each of these 
approaches subscribes to a certain implementation methodology. The programmes 
have within them a set of tools and techniques that is often shared amongst the 
different Performance Improvement Programmes. 
Okhovat et al. (2012) have provided empirical evidence through their research as to 
the relevance of Lean Manufacturing, Six Sigma and TPM in covering the pertinent 
performance areas. 
This research focusses on these three Performance Improvement Programme 
approaches, based on the engagement of the researcher with these Performance 
Improvement Programme methodologies. TRACC (2013) states that various tools 
from the programme types may be integrated in order to achieve synergistic benefits.  
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This statement is supported by Pepper and Spedding (2010), who indicate through 
their research the necessity of integrating these three programmes to achieve 
improved results. 
Jones (2007) states that Performance Improvement Programmes, including Lean 
Manufacturing, Total Productive Maintenance and Six Sigma, are effective in their 
roles in developing world class manufacturing performance. Total Productive 
Maintenance is being increasingly adopted by many large firms (Jones, 2007). Total 
Productive Maintenance could be employed as part of a Lean Manufacturing 
programme or employed as a programme on its own within firms as alluded to by 
Ahmed et al. (2004). 
How can these Performance Improvement Programmes be integrated on the basis of 
overcoming maturity barriers? Are these programmes affected differently by maturity 
and, if so, can this difference be used as a basis to integrate the programmes towards 
improved performance? 
These are important questions that were serviced through the research objectives of 
this study. The basis of the theoretical constructs sought to illuminate the relationships 
towards a deeper understanding of the moderating role of Organisational Maturity 
Variables. 
 
1.3.1 Lean Manufacturing Performance Improvement Programme 
 
According to Engelund, Breum and Friis (2009), Lean Manufacturing started from the 
initiatives undertaken at Japanese car manufacturer, Toyota. Authors such as 
Womack and Jones (2003) and Bicheno (2004) demonstrated that Toyota’s car 
production was superior to that of its Western rivals. Due to the efficiency of Toyota’s 
manufacturing system, Womack and Jones (2003) referred to the system as Lean 
Manufacturing. Lean Manufacturing has subsequently been adapted to fit a number of 
different industries (Engelund et al., 2009). 
Lean Manufacturing allows companies to become more competitive through the 
elimination of waste (Simmons and Mason, 2003). Lean Manufacturing is administered 
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through various tools aiming to improve operations predominantly for economic 
benefit.  
Nave (2002) identifies Lean Manufacturing with the elimination of waste towards 
adding more value to customers. Bozdogan (2010) and Mazumdar (2012) allude to 
the focus on flow optimisation afforded through Lean Manufacturing. 
The sources consulted for Lean Manufacturing show a distinctive approach that 
utilises a core set of tools. These tools are geared at customer value creation through 
flow optimisation. The focus on the elimination of non-value adding activities services 
this objective.  
Six Sigma and Lean are often used interchangeably as they both have a focus on 
reducing process variation (Kristiansen, 2010). The degree of interchangeability is 
dependent on the objectives of the programmes. Where does the strength of Lean 
Manufacturing lie in terms of its relationship with Organisational Maturity Variables? If 
the programme has a specific primary focus and interacts in specific ways with 
Organisational Maturity Variables, how does this affect the programme’s effectivity in 
delivering upon performance improvement targets? 
The programme facilitates an all-inclusive approach between management and the 
work force. The use of communication structures, measuring and monitoring systems 
and culture are vital for the programme’s implementation (Nave, 2002). This assertion 
by Nave (2002) supports a relationship between Lean Manufacturing and some 
variables of maturity. The degree of association is not provided in the literature sources 
consulted and affords an area of opportunity to further understand the extent of these 
relationships.  
Amin and Karim (2011) indicate the value in applying Lean Manufacturing on the basis 
of the organisation’s maturity. They suggest that the Lean Manufacturing programme 
must be considered in terms of its tools sets and applied differently in the context of 
maturity. 
The requirement is to establish, firstly, the level of maturity of the organisation and 
then the current state of the organisation’s performance. Amin and Karim (2011) did 
not cover specific Organisational Maturity Variables; instead the authors referred to 
this construct as levels within an organisation. This is also one of the criticisms from 
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other authors, such as Bititci et al. (2014), in that a greater understanding of the 
relationship of specific maturity variables with Performance Improvement Programmes 
is needed. 
Lean Manufacturing boasts a variety of unique tools intended to add value to the 
customer and flow optimisation. Enaghani et al. (2009) highlight the tools and 
techniques that are prominent elements of the programme which include: 
- Value Stream Mapping: A technique to visualise the flow of labour, materials 
and information in the factory. It also affords specific measurables to define 
areas for improvement such as work in process and inventory levels. The full 
value chain is considered. 
- Work flow balancing techniques: This utilises many other tools and techniques 
such as standard work, takt time (production levelling technique) determination 
and time studies to effect the balancing of people and equipment. This 
considers the customers’ demand and allows for the optimal use of the factor 
production inputs towards value creation. 
- 5S and Visual Management: Although these tools are applied in specific 
contexts in other programmes, they serve an important role in waste 
identification and prevention in Lean Manufacturing 
Can these unique tools and techniques be used in specific maturity contexts within 
organisations to bolster performance gains? The research study considered each 
programme on the merits of its primary objective and specific unique tools and 
techniques. Although the programmes all have an operating structure in applying 
these tools, the operating structure has specific requirements that if absent, may 
present a challenge for implementation. 
 
1.3.2 Six Sigma Performance Improvement Programme 
 
Six Sigma is a problem solving methodology based on the work of pioneers such as 
Deming, Shewhart and Ishikawa. It applies the ‘define, measure, analyse, improve and 
control’ (DMAIC) methodology as its chief problem solving approach and involves a 
wide range of statistical process control techniques. It also applies behavioural and 
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managerial methods to improve business from the top of the organisation down to the 
functional and shop floor levels (Kristiansen, 2010). There are certain projects that are 
not suitable for Six Sigma, including those in which the answer to the specific problem 
is already known. The central concept of Six Sigma is to aim for 3.4 defects per million 
units produced. The Sigma term is a measure of the statistical likelihood that a process 
will have a defect. Leadership style is considered a central part of the success of Six 
Sigma Projects, as highlighted by Kristiansen (2010).  
Kristiansen (2010) alludes to a relationship between Six Sigma implementation 
requirements and the maturity of the organisation. Theisens (2010) identifies the 
difficulty of imparting some of Six Sigma’s more detailed statistical tools onto the shop 
floor. The research by Theisens (2010) afforded insights into the application in more 
mature organisations. Theisens (2010) provides some context to the application of Six 
Sigma as a programme to improve performance. Some of the unique elements are 
focused on process variation and the use of tools and techniques from other 
programmes is evident. 
The studies conducted by Theisens (2010) and Kristiansen (2010) highlight a few 
maturity variables, but do not expound on the relationships that exist between the 
programme and maturity variables. It is clear though that the majority of studies 
consulted in Chapter 2 support a view that Six Sigma is suited towards more mature 
organisations. A greater understanding of its applicability is found in the relationship 
the programme has with Organisational Maturity Variables. 
Organisational Maturity Variables that have a relationship with the implementation of 
Six Sigma include systemisation (the use of software and diagnostic tools), leadership 
and organisational culture (Bozdogan, 2010). With the focus of Six Sigma on variation 
reduction, how does the programme’s primary objective link up with its intended 
development of quality and other performance variables? Furthermore, the intensive 
applications of statistical tools and the hierarchical structure have been identified as 
having high maturity requirements (Okhovat et al., 2012). These concerns are echoed 
by Kristiansen (2010). 
There is a definite role for Six Sigma in developing the performance of an organisation 
(Main, 2008). The understanding of the relationships with maturity variables is 
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necessary to ensure the correct approach in the application of the various tools and 
techniques (Antony, 2006). 
There are divergent views emanating from Siviy et al. (2007) and Pepper and 
Spedding (2010). These views pertain to the role of Six Sigma in supporting and 
developing with Organisational Maturity Variables. The contention is grounded in the 
hierarchical structural requirements of Six Sigma’s “meso structures” (belt 
classifications) and statistical reliance. Siviy et al. (2007) indicates a view that these 
tools and techniques can promote maturity, whereas Pepper and Spedding (2010) 
view these as barriers to implementation. 
The results emanating from this study sought to illuminate the relationships further and 
to propose a framework for the effective delivery of Six Sigma as a programme to 
improve performance. 
 
1.3.3 Total Productive Maintenance (TPM) Performance Improvement 
Programme 
 
Panneerselvam (2012) states that TPM implementation can contribute considerably 
towards an improvement in organisational behaviour. TPM is a methodology directed 
at bringing critical maintenance skills and production workers together. Although 
sometimes considered as part of the Lean Manufacturing bouquet of tools, the 
programme has evolved internationally to be considered a fully functional production 
system in its own right. The employment of the ‘eight pillar’ approach houses within its 
structure an element of Lean Manufacturing referred to as Focused Improvement. 
TPM shifts an organisation’s paradigm from being reactive to being proactive, 
particularly with regards to how maintenance teams respond. The concept of TPM 
allows employees at all levels to get involved through the concept of Total Employee 
Involvement. Changes to the organisational policy and strategy are also requirements 
of a well-structured TPM programme (Ireland and Dale, 2001). TPM follows a 
structured format covering eight pillars (Panneerselvam, 2012): 
- Quality maintenance  
- Planned maintenance 
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- Autonomous maintenance 
- Focused improvement  
- Office TPM  
- Safety and health 
- Training and development 
- Development management 
TPM includes tools and techniques from the Lean Manufacturing (focused 
improvement pillar) and Six Sigma (quality maintenance pillar using the 7 quality 
control tools) programmes within its eight pillars. Each improvement programme has 
distinctive characteristics that require additional research (Ahmed et al., 2004).  
Thomas, Jones and Vidales (2006) contend that TPM is more than a philosophy fit for 
organisations with Lean immaturity. Likewise, organisations that have machinery or 
equipment that is old and requires extensive maintenance can also benefit from the 
eight pillars of TPM, which cover a wide array of tools and techniques. Machines are 
redesigned using the TPM approach, often in order to facilitate easier maintenance by 
dedicated teams but more so for shop floor employees to engage in a variety of 
maintenance tasks as part of the autonomous maintenance pillar. 
Total Productive Maintenance is, at its core, a maintenance optimisation process 
developed for productivity improvements (Kristiansen, 2010). TPM may be classified 
as deterioration prevention and maintenance reduction.  
Fore and Zuze (2010) state that frequent machine breakdowns lower plant availability, 
lead to increased overtime and can be considered a great threat to manufacturing 
plants as these issues drive up operating costs. Total Employee Involvement (TEI) 
would serve as the ideal approach in ensuring the responsibility to keep the equipment 
running rests at the front line. This, however, requires a specific level of training and 
maturity within the manufacturing plant (Fore and Zuze, 2010). The resultant impact 
of low organisational maturity can be linked to low organisational performance. The 
link is made by low employee morale and low levels of employee empowerment 
leading to equipment availability issues stemming from frequent downtime (Fore and 
Zuze, 2010). 
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The link between organisational maturity levels and a fit for TPM introduction required 
further study. The multitude of areas covered by TPM, combined with the team 
approach and high levels of commitment, allude to a combination of cost factors for 
data collection, training and also knowledge sharing that are not implicitly stated in the 
literature sources. This allows for the research to contribute new knowledge in this 
area. 
The strength of TPM comes from its autonomous maintenance pillar. This pillar 
augments and supports the others pillars with the objective of obtaining zero failures 
and zero defects. In addition, sustainability is well articulated through the education 
and training pillar underpinned by the concept of Total Employee Involvement. These 
unique aspects of TPM make for a strong case in South African manufacturing firms, 
where a variety of cultures often impede the progress of implementation of best 
practice. 
TPM also has an iterative process to implementation and is measured through Overall 
Equipment Effectiveness (OEE). Overall Equipment Effectiveness is a metric used to 
determine the impact of three variables into the metric, Internal Quality, Output 
Performance rate and Equipment Availability. These three variables affect the 
effectiveness of equipment in a typical plant (Wauters and Mathot, 2007). 
Equipment availability is defined as the scheduled production time available. The 
equipment’s output performance rate is defined as the percentage of parts produced 
versus the standard. Lastly, the internal quality rate is defined as the percentage of 
saleable parts produced versus parts started (Kronos, 2007).  
Pintelon and Muchiri (2008) identify that OEE is a relevant performance metric for 
competitiveness measurement. A crucial aspect of this metric is the availability and 
productivity of the production facility. Through identifying and improving production 
losses, companies can dramatically improve their OEE and thus their global 
competitiveness. 
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1.3.4 Organisational maturity levels and variables  
 
Bititci et al. (2014) have provided research evidence that support the role of process 
maturity as a moderating set of variables in enhancing Performance Improvement 
Programmes. The authors contend that although there is no set definition for 
organisational process maturity, the variables were recurring throughout the various 
literature sources consulted. In the research conducted by Mulder (2015), the 
relationship between maturity assessments and the selection of a programme to 
improve performance is considered important. There are numerous process maturity 
models such as those provided by Curtis and Alden (2006), Leask (2011) and TRACC 
(2013). 
Okhovat et al. (2012) and Pepper and Spedding (2010) identified specific maturity 
variables that affected the implementation of Performance Improvement Programmes 
depending on their current level of Organisational Maturity Variables in the 
organisation. 
A thorough understanding of the variables of organisational maturity would allow for 
an easier link to determine which unique element of a specific improvement 
programme would leverage additional organisational maturity and vice-versa. It is 
important to understand the unique features of each programme. The variables 
identified by Leask (2011) are also proposed by Okhovat et al. (2012), Lynds (2002), 
Ahmed (2014) and other academic sources. A summary of the sources to affirm the 
variables applicable to Performance Improvement Programmes as a moderator is 
provided in table 1. In total, 13 Organisational Maturity Variables were identified as 
pertinent in Chapter 2 that form part of this research.
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Table 1: Analysis of literature showing linkages between Organisational Maturity Variables and Performance Improvement 
Programmes. 
  
Literature Source Organisational Maturity Variables as Moderator 
Performance Improvement Programmes Developing 
Maturity 
Maturity Variable Identified 
McDonald et al. (2002) and 
Abdulmalek et al. (2007) and Lian 
and Landeghem (2002), Leask 
(2011) 
- Systemisation using software improves lean tool implementation 
- Improves communication 
 - Systemisation and 
communication 
Pepper and Spedding (2010), 
Ahmed (2014) 
 - 5s is used to develop  organisational culture  
- Standardised work to develop culture 
- Culture 
Quality (2004), Leask (2011) - Information technology used to develop systems to track and 
monitor performance. This resulted in increased production 
efficiencies through real time performance tracking for the 
various roles in the organisation 
- The data was recorded and used as basis for improvement and 
target setting 
 - Systemisation 
- Measurement and tracking 
- Roles and responsibilities 
- Knowledge management 
Antony (2002)  - Infrastructure champions through the Six Sigma 
classifications develop data measurement, training 
and knowledge management within the organisation 
- Roles and responsibilities 
- Measurement and tracking 
- Knowledge management 
- Systemisation 
Lynds (2002) - Leadership commitment required to roll out lean implementation 
projects 
- Performance Improvement Programme structures 
promotes strategic thinking and leadership 
involvement 
- Leadership 
- Strategy 
Parker and Slaughter (1994) - Failure of programmes due to lack of employee empowerment 
- Lack of a focus on culture change leads to minimal gains and low 
sustainability from Performance Improvement Programmes 
 - Empowerment 
- Culture 
Spear (2004) - Management failure to train and develop staff in Performance 
Improvement Programmes with the practical involvement 
element included leads to programme failure 
 - Training and development 
Raisinghani (2005) - Training of key staff to ensure effective implementation 
- Roles and responsibility assignment is crucial for effective 
implementation and ownership 
 - Roles and responsibilities 
- Training and Development 
Hancock and Zayko (1998), Pepper 
and Spedding (2010), Leask (2011) 
- Organisational Maturity Variables when developed can support 
Lean Manufacturing and Six Sigma implementation. 
- Culture, standards, knowledge management, systemisation, 
training and roles within the organisation are considered vital for 
consideration in the implementation framework. 
- Departmental integration using Lean and Six Sigma bolsters the 
effect of the programmes 
- Lean Manufacturing promotes standardisation in 
organisations through standard work development 
(standardised work and takt time deployment) 
- Structural developments through the programme 
stabilises processes towards a set best practice 
standard 
- Standardisation 
- Integration  
 
Convis (2001), Leask (2011) - Organisational maturity variables are correlated to Performance 
Improvement Programme implementation success 
- An overarching strategy is required that considers these variables 
 - Strategy 
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1.3.5 Unique Performance Improvement Programme features  
 
Mazumdar (2012) outlines the specific objectives of each programme, however there 
are overlaps that are derived from the application of common tools such as Kaizen, 
5S, Visual Management and the use of small group activities, 
The three programmes have distinctive features. A performance measure typically 
used by TPM (OEE) may be applied to the other programmes as well (Shirose, 2011). 
It is important for this research to identify the primary focusses of each programme 
and a common set of performance variables. This would allow for the application of 
common tools towards specific areas of performance development whilst utilising the 
unique elements of each specific programme towards other performance areas. This 
is subject to the relationship between the Performance Improvement Programme and 
the Organisational Maturity Variables outlined throughout this research.    
Decarlo (2007) proposes a set of unique Lean Manufacturing tools geared towards 
flow improvement. Similarly, Okhovat et al. (2012) ascribes unique tool sets to each 
programme whilst subscribing all three of the programmes to a general set of tools 
shared across all three programmes. 
Kasul and Motwani (1997) and Bozdogan (2010) allude to the specific application 
context of each programme and their objectives. The differences in the structure of 
each Performance Improvement Programme and their primary feature set is 
expounded through the various literature sources consulted. 
 
1.3.6 Organisational Maturity Variables and performance 
 
Ravesteyn, Zoet, Spekschoor and Loggen (2012) highlight in their research the 
importance of understanding the relationship between Organisation Performance 
Variables and Organisational Maturity Variables. This relationship has been identified 
as important in the development of a framework to enhance performance through 
Performance Improvement Programmes. According to Dijkman et al. (2015) more 
research is required to understand this inter-relationship between performance, 
maturity and the programmes that seek to improve these variables. 
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Tarhan, Turetken and Hajo (2015) provide empirical evidence supporting a 
relationship between the constructs of Organisational Maturity Variables and 
Organisational Performance. The study by Tarhan et al. (2015) does not provide detail 
as to which variables for maturity have a relationship with the variables of 
performance. 
Various literature sources have identified a specific set of performance variables that 
are linked to process maturity models. These are relevant in their linkages to maturity 
and also to the objectives of the specific Performance Improvement Programmes. 
Jiang, Klein and Hwang (2004) identify quality and output performance (target versus 
actual) as integral to identifying the progress of Performance Improvement 
Programmes. Krishnan and Kriebel (2000) also identify the target versus actual 
measure (output performance) and internal quality metrics as important overall 
performance measures. 
 
This research established the most prominent maturity variables in South African 
manufacturing firms on the basis of its implication towards the implementation of 
Performance Improvement Programmes. By understanding how maturity levels in 
manufacturing entities combine with the requirements to be globally competitive, the 
outcomes of Performance Improvement Programmes will be transposed over maturity 
concerns. The assumption is thus made that South African firms are affected by the 
five process maturity levels and 13 maturity variables in organisations as proposed by 
the literature sources identified in table 1.. 
The research has identified through various literature sources consulted in Chapter 2 
that Internal Quality, Output Performance and Equipment Availability are the key 
performance variables shared between the three Performance Improvement 
Programmes and linked to the Organisational Maturity Variables. It was considered 
important by the researcher to have a unified performance measure central to the two 
interlinked constructs that form part of the theoretical model established in this 
research. 
 
26 
 
Table 2: Adapted from Dijkman et al. (2015) showing empirical studies linking Organisational Performance Variables to 
Organisational Maturity Variables. 
Study Research Method Maturity Model Linkage 
Confirmed Relationships (Maturity 
and Organisational Performance 
Variables) 
1. Jiang, Klein and Hwang (2004) 
 
2. Hersbleb and Zubrow (1997) 
 
 
3. Krishnan and Kriebel (2000) 
 
4. Lockamy and McCormack 
(2004) 
 
5. Hoffman and Reiner (2006) 
 
6. McCormack (2001) 
 
7. Deephouse, Goldenson, 
Kellner and Mukhopadyay 
(1996) 
Survey (154 
respondents) 
Survey (138 
respondents) 
Secondary data 
 
Survey (523 
respondents) 
 
Survey (60 
respondents) 
Survey (110 
respondents) 
Survey (87 
respondents) 
Process Maturity Model 
(Capability) 
Process Maturity Model 
(Capability) 
Multiple models 
 
Multiple models 
 
 
Multiple models 
 
Process Maturity 
 
Process Maturity and specific 
practices 
Quality, Performance (output) 
 
Overall organisational performance  
 
Quality, Performance (output) 
 
Overall organisational performance 
 
 
Overall organisational performance 
 
Overall organisational performance 
 
Overall organisational performance 
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1.4 Research Paradigm 
 
The two research paradigms are interpretivism and positivism, according to Collis and 
Hussey (2009). Under the positivistic approach, research involves a deductive 
approach that seeks to explain social phenomena by providing explanatory theories. 
The interpretive paradigm follows an inductive approach with a view to providing an 
interpretative understanding of social phenomena within a particular context (Collis 
and Hussey, 2009). The various approaches under each paradigm include: 
Positivism 
- Quantitative 
- Objective 
- Scientific 
- Traditionalist 
 Interpretive 
- Qualitative 
- Subjective 
- Humanist 
- Phenomenological 
The various assumptions made under each paradigm additionally draw the following 
philosophical assumptions (Collis and Hussey, 2009): 
- Ontological assumption (the nature of reality) 
- Epistemological assumption (what constitutes valid knowledge) 
- Axiological assumption (the role of values) 
- Rhetorical assumption (the language of research) 
- Methodological assumption (the process of research). 
In terms of the ontological assumption, the research was deemed to be both subjective 
and objective in its approach as there are subjective factors to be considered from the 
South African context within which this research is being conducted. 
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On the basis of the epistemological assumption, within the appropriate paradigm, the 
researcher has knowledge of the three improvement approaches and thus interacts 
with the various approaches in different contexts regularly.  
The axiological assumption is served by the need for the research to investigate the 
interrelationship of the objects being studied. 
 
1.5 Research Design 
 
The research shares elements of both the positivistic and interpretive approaches. The 
positivistic paradigm was dominant due to the need to analyse quantitative and 
qualitative data. The use of the survey instrument in the research included both open 
and close ended questions in order to contrast various contexts determined from the 
literature studied. 
The research has high reliability with high validity due to the nature of the subject 
matter and previous studies focusing on similar subject matter. The theoretical model 
and its constructs and sub variables were derived from the literature in order to develop 
a relevant set of hypotheses (confirmatory model). Various statistics were employed 
in order to test the hypothesised model. From a qualitative perspective, thematic 
analysis was used to compare the quantitative results with the open ended questions 
posed through the research instrument (Saldańa, 2010). 
The sample used in this research was representative of the population and had an 
understanding of the three selected improvement programmes and their relationship 
to the mitigation of losses in lieu of organisational maturity. A random sample was 
employed to ensure that the research is unaffected by bias. Through the use of the 
research instrument, various data (primary and secondary) was collected that 
illuminated the research in order to satisfy the research questions posed and the 
hypotheses developed from the theoretical framework. 
The research design is exploratory in nature and seeks to establish the relationships 
between the constructs. It does not allow for causal analysis between the constructs 
and variables.  
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1.5.1 Quantitative data analysis and theoretical framework 
 
Statistical analysis software was employed to analyse the data and the various 
research objectives tested (Collis and Hussey, 2009). Hypothesis testing was applied 
to allow for the verification of the identified model. The model was modified during the 
research in order to ensure that it met it objectives. Statistical analysis tools and 
techniques employed in evaluating the model through the research instrument 
included inferential and descriptive statistics as illustrated in Tables 3 and 4 below. 
Table 3: An application of inferential statistics for significance testing and 
difference. 
 
Inferential statistics 
application 
Reason for selection of statistical technique 
1. One sample t-test 
(parametric) and 
matched-pair t-test 
 
 
Due to parametric data being used in the survey 
questionnaire. This provides a test for difference between 
independent and dependent samples (Collis and Hussey, 
2009). 
2. Test of association (chi-
square test) for Section 
B and H only 
Specific sections from the survey and questions tested 
for association in line with the hypothesis proposition 
(Collis and Hussey, 2009). 
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Table 4:  Exploratory data analysis with descriptive statistics. 
Descriptive statistics application Reason for selection of statistical technique 
1. Frequency distributions with 
charts (bar charts) 
- Due to parametric interval data being 
used in the survey questionnaire, bar 
charts were used. This was applied to 
each question in the research for pattern 
identification and to support hypothesis 
confirmation. 
- Charts are a good way to evaluate and 
communicate general points for 
discussion (Collis and Hussey, 2009) 
- Charts and frequency distributions will 
allow for relationships to be seen 
graphically and also to compare data sets 
easily. 
- Charts do run the risk of being 
misinterpreted. 
2. Measures of central tendency 
(mean score and standard 
deviation) 
- Each question in the research had a 
mean score and standard deviation 
attributed to it. This allowed for quick 
summative information on the responses 
to the specific question. 
 
Figure 2 below is a detailed expression of the constructs and the sub variables 
involved. This figure shows the Performance Improvement Programme types 
considered in this research and the objectives of these programmes. It also identifies 
the 13 sub variables that form part of the maturity considerations. Lastly, it illuminates 
the bi-directional flow between the Performance Improvement Programme construct 
and the Organisational Maturity Variables construct. The figure also identifies the 
presumed unidirectional relationship between Organisational Maturity variables and 
Performance Variables.  
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Organisational 
Maturity 
Variables 
 Performance 
Improvement 
Programmes
Lean Manufacturing (LM)
Six Sigma (SS)
Total Productive Maintenance (PM) 
Roles and 
Responsibilities
Organisational 
Culture
Employee 
Empowerment
Integration
Training and 
Development
HR and Finance 
policy alignment to 
strategic goals
Standardisation
Systemisation
Measurement and 
tracking
Employee technical 
skills
Knowledge 
Management
Leadership and 
strategy
Communication
Internal Quality (IQ)
Equipment Availability (EA)
Output Performance (OP)
Organisational 
Performance 
Variables
Independent 
Variable
Moderating 
Variable
Dependant 
Variable
H5H1
H3
H6
H2 
and 4
Sub Variable 
Level
Sub Variable 
Level
An hypothesised relationship between 
each of the three Performance 
Improvement Programmes to each of the 
13 Organisational Maturity Variables
Bi-directional
An hypothesised relationship between 
each of the 13 maturity variables and the 
3 Organisational Performance Variables
Unidirectional
H7-10
 
Figure 2: Detailed theoretical framework showing high level constructs and their sub 
variables with their hypothesised relationships (H1-10). 
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1.5.2 Organisational Maturity Variables 
 
These are moderating variables between Performance Improvement Programmes 
and Performance identified through the literature study in Chapter 2 that include: 
 
1. Leadership 
2. Employee work force skills 
3. Strategy vision and mission deployment 
4. Organisational culture 
5. Performance measurement and tracking 
6. Computerised support systems and other support systems (systemisation) 
7. Knowledge sharing 
8. Employee empowerment 
9. Training and development practices 
10. Roles and responsibilities 
11. Standardisation 
12. Human resource and finance departmental policy link to strategic goals 
13. Communication structures 
 
1.5.3 Organisational Performance Variables 
 
These are dependent variables identified through the literature study in Chapter 2 that 
include: 
- Internal Quality (IQ): Product or process quality data, such as sigma level 
(defects per unit). 
- Output Performance (OP): The level of performance gauged against standards 
for process time and output levels (input to output measures). 
- Equipment Availability (EA): The identification of losses for equipment time that 
are frequent (sporadic and chronic) in nature. 
 
1.5.4 Performance Improvement Programme variables 
 
These are independent variables identified through the literature study in Chapter 2 
and include: 
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- Lean Manufacturing programme implementation 
 Process flow linked with performance primarily. Secondary linkages 
include equipment availability and process variation. 
- Six Sigma programme implementation 
 Process variation linked with quality primarily. Secondary linkages 
include equipment condition and performance. 
- Total Productive Maintenance system implementation 
 Equipment availability optimisation focused programme with secondary 
objectives on performance improvement and process variation 
optimisation. 
- Other performance improvement tools and techniques 
1.6 Research Instrument 
 
The research instrument was structured in order to facilitate the answering of sub 
research questions 1 to 5 through an online survey questionnaire. The questions were 
structured in a closed and open-ended format in order to allow for quantitative data 
analysis of the closed-ended questions. Open-ended questions were themed 
according to the framework described by Saldańa (2010). Close-ended questions 
were structured to facilitate data analysis using statistical analysis software through 
the Microsoft Excel software package. 
The variables identified in the theoretical framework from figure 6, above were 
evaluated for relationships between the constructs and sub variables. The depth 
afforded through the questions answered was evaluated through a pilot review by 
industry experts on the subject matter contained in this research. 
The results of the pilot study assisted in determining the validity and reliability of the 
questions contained in the research instrument and allowed for refinement of the 
structure and content. Questions were eliminated on the basis of relevance to the 
subject matter being researched. The flow of the questionnaire was also evaluated 
and articulated through various sections, which further illuminated the content and 
assisted the respondents in providing accurate responses. 
Questions contained in the instrument aimed to achieve the following: 
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- Confirm the relevance of the maturity variables identified through the research 
as pertaining to the South African/Eastern Cape context  
- Confirm the performance variables in manufacturing firms that are affecting 
their productivity levels or are leading to poor performance 
- Establish the respondents’ current levels of understanding with regards to the 
Performance Improvement Programmes tools and their application 
- Link the responses to the theoretical model defined through the literature review 
- Determine whether the various identified maturity variables are associated to 
specific performance measures and to what extent 
- Confirm that Performance Improvement Programmes have a relation to 
organisational maturity with manufacturing entities. 
The online survey questionnaire was distributed via group email links and also 
individual emails by the researcher in special cases or due to the nature of the 
respondent. 
1.7 Sample Description 
 
The automotive manufacturing sector in South Africa may not have the luxury of staff 
with sound knowledge of Six Sigma, Lean Manufacturing, Total Productive 
Maintenance and other improvement tools and techniques. Various organisational 
levels may also have only specific knowledge on a specific set of tools or improvement 
programmes. On the basis of this possibility, the multi-stage and random sampling 
approach was required to ensure that the correct groups of individuals were included 
in the sample. Having respondents without the correct knowledge or background 
would have had an impact on the validity of the results. 
The sample was also stratified according to senior manager, middle manager, 
experienced consultants and implementer, which allowed for a comparative analysis 
of the viewpoints across different organisational levels. Shop floor staff was not part 
of the sample due to the technical complexity expected to be contained in the research 
instrument on the three different variables being considered, although, initially, the 
researcher had sought to include this group as part of the sample. 
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The organisations that formed part of this study had a multitude of different process 
types and from different sub industries (plastics, metal fabrication etc.). There are 80 
automotive suppliers and assemblers in the Eastern Cape. 
1.8 Research Impact 
 
The research impact for the Eastern Cape automotive component sector relates to the 
possibility of increased competitiveness as a result of improved performance in these 
firms. Improved performance would result from better implementation of Performance 
Improvement Programmes. The considerations given to Organisational Maturity 
Variables provide a further strategic imperative for manufacturing firms to identify their 
maturity profiles and select the correct programmes and tools to service their 
performance gaps. At a macro level, better competitiveness should result in increased 
foreign direct investment, greater exports and business sustainability. The end result 
of such sustainable company performance would be an increase in employment levels 
and a buoyant economy. 
The automotive manufacturing sector requires an implementation framework that 
promotes rapid competitiveness results and therefore sector specific growth. The 
results and subsequent implementation framework emanating from this research may 
be used in sectors other than automotive as there are common elements that may be 
used to achieve similar results. In essence, the relationships between the constructs 
established are aimed at developing better performance sustainability through the 
application of the improved implementation framework. Organisational Maturity 
Variables that can moderate Performance Improvement Programme implementation 
success is considered and subsequent improved performance may result. 
1.9 Research Assumptions 
 
The assumptions of the research are that: 
- All the organisations that formed part of the research survey were subjected to 
Organisational Maturity Variables 
- The strategy for implementation success is linked to Organisational Maturity 
Variables and other internal variables 
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- External factors that may influence the selection and implementation of 
Performance Improvement Programmes are not a risk factor in these firms 
(unions, business forecasts et cetera). 
1.10 Research Delimitation  
 
The location specific parameter for this research was to focus on Eastern Cape 
automotive manufacturers. The subjects researched focused on Total Productive 
Maintenance, Six Sigma, Lean Manufacturing programmes and other endorsed 
approaches as they apply to organisational maturity and performance aspects of the 
organisations.  
The sample size aimed to be representative of companies at different organisational 
maturities and in line with the knowledge requirements. The opinions of international 
experts who have worked in South Africa were also employed as part of the sample 
to bolster the validity of the results. These experts have sound knowledge of all three 
Performance Improvement Programmes and will afford a level of authenticity to the 
research given their credibility in their respective fields. The research was conducted 
at various tiers within the manufacturing value chain as well. 
In addition, the process type of the manufacturing companies and its role in selecting 
performance programmes and linkages with maturity variables were not considered 
as a factor in the construct determination. This may be an avenue for future research 
to assess the process type implications. 
1.11 Research Outline 
 
The research thesis has five chapters, as outlined below in figure 3. 
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Chapter 1 
Summary of Research
Chapter 2
Literature Study
2. Identifying the Organisational Maturity Variables 
and an analysis of the literature towards establishing 
the relationships between the constructs.
1. Identifying and discussing the three Performance 
Improvement Programmes. The critical analysis of the 
relationships these programmes have to 
organisational maturity is identified. The literature 
study also sought to demonstrate the viability of 
integrating on the basis of organisational maturity.
3. Identifying and discussing the Organisational 
Performance Variables and how they relate to the 
other constructs.
4. The specific and general Performance Improvement 
Programme tools and techniques and their 
applicability within the context of Organisational 
Maturity Variables.
Chapter 3
Research Design
Research paradigm
Objectives and hypotheses
Research instrument design and pilot 
study
Sample selection 
Statistical analysis design
Mapping of objectives and 
questionnaire content – validity and 
reliability
Chapter 4
Research Results
Review of respondents 
Graphical analysis and descriptive 
statistics review
Inferential statistics application and 
hypotheses review
Thematic analysis
Chapter 5
Conclusions and Recommendations
Review of results and literature in lieu 
of the established theoretical 
framework. 
The development of the framework to 
improve the facilitation of programme 
selection and integration towards 
improved performance results.
Concluding remarks and reflection on 
the research.
A summary of the pertinent 
elements of the research 
study including the problem 
statement, objectives, 
literature study approach 
and design.
 
Figure 3: Outline of the research. 
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Chapter 1 Introduction: This chapter provides an overview of the research, including 
the background introduction, research objectives, preliminary literature review, 
research design, impact of the research, delimitation, research assumptions and a 
definition of important terms. 
Chapter 2 Literature Review: In this chapter a variety of literature is consulted, 
including literature pertinent to organisational maturity, manufacturing performance, 
performance programme design and tools, implementation considerations and the 
approach for successful Performance Improvement Programme integration. Literature 
sources pertaining to sustainability and pitfalls to successful Performance 
Improvement Programme adoption were also reviewed. 
Chapter 3 Research Design: The research paradigm and theoretical framework was 
derived in this chapter stemming from the sources consulted in Chapter 2. The 
research objectives are provided in detail with the research hypotheses. The research 
instrument and pilot studies are also provided with the respective linkages to the 
research hypotheses and objectives. A detailed overview of the sampling frame and 
research sample that were included in this research is provided. 
Chapter 4 Presentation of Results: A detailed overview of descriptive statistics is 
provided both in table and graphical format, with a discussion of the results of the 
questionnaire. Further application of inferential statistics was applied to the survey 
questionnaire to support the response to the research hypotheses. The results were 
applied in both data tables and graphical format. 
Chapter 5 Recommendations and Conclusions:  This chapter closes off the 
research findings and answers the research objectives combined with various 
recommendations for implementation protocols. The strategy provided includes an 
implementation framework.  The framework utilises a maturity profile assessment and 
performance gap analysis that links up to select an overarching Performance 
Improvement Programme. An implementation ‘temple of improvement’ is also 
provided, showing the application of tools from basics up to and including the 
programme specific tools. 
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Chapter 2 – Literature Review 
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2.1 Introduction 
 
The literature study served to establish the relationships that exist between 
Performance Improvement Programmes, Organisational Maturity Variables and 
Organisational Performance Variables. This was achieved through the synthesis of 
various literature sources with the aim of identifying the problem in the context of South 
African manufacturing organisations. The literature sources were then analysed in 
terms of the relevant Performance Improvement Programmes in their ability to cover 
specific areas of performance. These areas of performance (variables) were also 
identified through the various literature sources consulted. The identification of the 
relevant Organisational Maturity Variables was achieved through the study of various 
academic sources and also reviews of articles based on the topic. Tools and 
techniques used currently to identify an organisation’s maturity were also evaluated to 
form part of the critical analysis that follows in this chapter. 
The literature study also sought to identify the benefits of integration of the three 
Performance Improvement Programmes by establishing the common and unique tools 
and applications. This was then linked to the primary objective of each programme to 
focus on a specific area of performance. 
The use of various summary tables and figures were employed to establish the various 
relationships once the variables were identified. This led to the development of the 
theoretical framework that is expressed at the end of this chapter. 
 
2.1.1 South Africa’s competitiveness problem 
 
South African manufacturing organisations are faced with a variety of challenges 
inhibiting them from competing globally. Labour efficiency, quality issues and 
availability of equipment form a central part of the challenges experienced. The role of 
organisational maturity in facilitating the improvements resulting from Performance 
Improvement Programmes is viewed as an opportunity to bolster competitiveness 
gains. The relationship between performance, maturity and the programmes design to 
increase performance is important when considering an implementation framework. 
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The country’s competitiveness continues to decline according to Deloitte (2013), who 
highlights the cost of labour and availability of materials as key drivers of 
competitiveness for South Africa, among other factors. According to Nhlanhla (2013), 
South Africa was ranked 53rd in the world for manufacturing competitiveness and was 
the highest ranked country in sub-Saharan Africa. The use of scarce resources in 
South Africa is important as it ultimately determines the country’s competitiveness. 
Manufacturing firms are required to increase their productivity to remain globally 
competitive. The use of factor production inputs need to be optimised if South Africa 
is to increase its competitiveness. The approach taken to implement Performance 
Improvement Programmes requires an understanding of maturity in order to be 
effective. The relationships between improvement programmes, maturity and 
performance require further understanding. This understanding would help in 
improving the competitiveness of the country. 
Mosai (2013) asserts that solving the productivity problem is the key to global 
competitiveness and further identifies key drivers for workplace productivity, including 
innovation, culture, leadership capability, productivity, gain-sharing and worker 
organisation. However, the application of programmes to harness these drivers 
remains elusive in South Africa. The drivers alluded to by Mosai (2013) fail to consider 
the relationship with organisational maturity as potential moderating factor. This in turn 
may lead to less than expected performance gains. 
According to Deloitte (2013), South Africa’s labour productivity has not increased in 
line with the increases in pay. This fact presents a challenge as many European 
countries have had an increase in productivity leading to a more favourable ‘pay to 
productivity’ ratio. This affects the culture of manufacturing organisations and, in turn, 
further erodes attempts to establish competitiveness gains through organisational 
improvement initiatives. 
To improve the competitiveness, the application of Performance Improvement 
Programmes are often employed. 
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2.1.2 Performance Improvement Programme contentions 
 
Various programmes to improve performance are available and these will be outlined 
further through the literature review. The pursuit to improve the use of factor production 
inputs relies on the skills of the employees within manufacturing firms (Enaghani, 
Arashpour and Karimi, 2009). In this context, skills include hand skills, problem solving 
ability, team work, brain storming as well as raising the speed and precision of 
automation. The improvement of manufacturing performance must seek to develop 
the operator’s knowledge and skills as they relate to the process. This, in turn, will 
have an impact on the quality, cost, delivery performance and morale of the 
organisation. The leadership aspect of the change management process, required 
when introducing a Performance Improvement Programme, is considered vital. This 
will ensure alignment of the organisation towards the goals of the programme being 
implemented and create a culture of motivation toward these common goals within the 
organisation and amongst its employees. 
With the high failure rate associated with improvement programmes, there is a 
requirement to understand the connection between the organisational requirements 
from a performance improvement perspective and its linkages to the current maturity 
profile (Vallas, 2003). Vallas (2003) states a communication deficit between leadership 
and the shop floor is partially responsible for the failure of these programmes. The 
requirements for these programmes are not well understood upfront and lack a 
cohesive implementation strategy that considers the current situation relating to the 
barriers to implementation. Vallas (2003) contends that empowerment, education and 
training and culture are critical to the successful delivery of these programmes.  
The implication is that not considering the normative factors has hindered the 
continuous improvement aspect of the programmes and delivered a set of barriers that 
should be considered prior to implementation. Various studies presented in this 
chapter allude to concerns with maturity and the link to performance. Similarly, the 
synergies afforded through the integration of performance programmes may hold the 
key to overcoming these barriers of poor organisational maturity. If a focus is given to 
developing the low Organisational Maturity Variables upfront, could this have an 
improved impact on the performance gains made? This is an important question and 
the answer starts with understanding the links between Performance Improvement 
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Programmes, Organisational Maturity Variables and Organisational Performance 
Variables. 
In order to improve productivity in manufacturing organisations, Performance 
Improvement Programmes such as Lean Manufacturing, Total Quality Management, 
Six Sigma, Total Productive Maintenance (TPM) and Theory of Constraints (TOC) are 
applied through the continuous improvement of processes. These programmes are 
application based and, as such, require knowledge transfer to the various employees 
in the organisation (Bozdogan, 2010).  
Okhovat, Ariffin, Nehzati and Hosseini (2012) assert that the integration of Lean 
Manufacturing, TPM and Six Sigma delivers the most gains in organisations. The 
authors also provide empirical evidence that these three programmes provide more 
contributions with respect to the basic components of Performance Improvement 
Programmes than all the other available programmes. Okhovat et al. (2012) identified 
these three programmes as the most recognisable from the bouquet of improvement 
programmes available. Although there are various methodologies for implementation 
linked to specific performance areas, these three programmes are the focus of this 
research as each one has a unique, distinguishable set of objectives whilst 
simultaneously sharing some implementation modalities. 
These Performance Improvement Programmes also have specific differences but can 
synergise in unique and important ways to improve productivity levels. Bozdogan 
(2010) states that these programmes also have a high level of failure, which expresses 
the urgent need to evaluate the merits of each system in order to synergise the unique 
value proposition afforded to each one. The sustainability of the various programmes’ 
results are also of concern as they are often viewed to be short lived. The reasons for 
the failure of these programmes vary between the different literature sources. The 
underlying root cause from a South African perspective is not clear. With the country 
ranked 53rd in terms of its competitiveness, the priority to understand the synergies 
between programmes and its relationship with maturity offers an opportunity to 
increase implementation success and thus increased competitiveness gains (Deloitte, 
2013). 
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The general differences between the Performance Improvement Programmes serve 
as the fundamental basis for their ability to synergise towards greater outcomes. The 
combination of these approaches though, requires a central ‘core’ programme.  
According to Bozdogan (2010), there is a need for research into the organisational 
requirements for the integration of Performance Improvement Programmes. This is 
predicated on the belief that programmes should not be rigidly implemented but 
adapted based on the needs of the organisation. Bozdogan (2010) does not provide 
details relating to the organisational requirements. The performance requirement or 
the areas of development needed to boost the specific area of performance is 
important. By understanding which organisational areas have the lowest level of 
maturity, the development of these areas through Performance Improvement 
Programmes may lead to better performance.  
Various literature sources reviewed highlight the failures of Performance Improvement 
Programmes and reflect organisational maturity levels that are not conducive to 
sustainable gains through the selected programme (Morrey, Pasquire and Dainty, 
2010). Each of the programmes presented as part of this research offers pathways to 
improvement based on certain unique, programme-specific tools that may contribute 
to the firm’s maturity level, in addition to its organisational performance improvement. 
It is important to determine the levels of the manufacturing firm’s maturity in order to 
recommend an appropriate Performance Improvement Programme or a combination 
of the specific tools and techniques from the performance programmes. 
Morrey et al. (2010) show through their study that deep rooted, unsupportive 
organisational variables impede improvement related activities and set up only 
nominal improvements for a short period. These path dependencies, as the authors 
term them, form a set of variables that includes culture, technology, learning and 
innovation and the role of leaders in the organisation. The authors demonstrate 
through their research that a change to these maturity variables can facilitate the 
implementation activities towards more rapid and successful results.  
Given the areas highlighted by Morrey et al. (2010), each Performance Improvement 
Programme has a specific primary objective (Ahmed, Masjuki and Taha, 2004). 
Through a better understanding of how the unique features of each programme link 
up to specific maturity variables, a framework that considers the correlations between 
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the variables as a starting point for implementation activities can lead to improved 
performance results. 
The studies conducted by Morrey et al. (2010) and Ahmed et al. (2004) are focused 
on one site observation for each study. This is an area of opportunity to understand 
across multiple sites the various levels of significance of each maturity variable. An 
understanding of the performance issues, although unique to each organisation, can 
lend some credence to the relationships tested in terms of establishing a dominant 
Performance Improvement Programme. This dominance should use the unique 
features but also borrow from other tools and techniques afforded by other 
Performance Improvement Programmes so as to best develop that specific maturity 
variable. 
Leask (2011) states that there is a need for an integrative improvement approach in 
order to ensure sustainability. Different Performance Improvement Programmes have 
certain success factors necessary for sustainability. Within the South African context, 
popular tools include Lean Manufacturing, Total Productive Maintenance and Six 
Sigma, among others. According to Leask (2011), the term ‘integrate’ refers to the 
optimum combination of tools and techniques from the various performance 
programme approaches. Leask (2011) provides a maturity framework of variables 
linked to the continuous improvement/process maturity model. The relationship 
between this process maturity model and programme integration is unclear from the 
study conducted by Leask (2011) in terms of the maturity model’s relation to 
organisational performance. The level of integration between the programmes that is 
best suited to steer maturity forward towards increased performance is not discussed.  
Certain levels of maturity within organisations are needed to create an enabling 
environment for these programmes. From a maturity perspective, a shift from ‘cop’ to 
‘coach’ is an essential leadership paradigm shift necessary for sustained 
competitiveness gains (Leask, 2011). The shift from project-based improvement to a 
more inclusive, process based approach is tantamount to success. The maturity 
variables that should be considered must link up with performance improvement 
programmes. 
The move towards a systems based approach for performance programme integration 
is subject to a few distinctive maturity variables (TRACC, 2013). These maturity 
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variables are important as they would allow the manufacturing organisation’s 
assessment of its strengths and weaknesses to inform its decision as to which 
performance programme or combination of approaches is best suited to their firm. 
These maturity variables, according to TRACC (2013), include: 
1. Strategy: A clear vision that links the firm’s goals to the Performance 
Improvement Programme objectives. 
2. Leadership: A servant leadership approach that allows for empowerment of 
staff.  
3. Organisational culture: A culture rich with the values, norms and beliefs 
towards Performance Improvement Programme adoption. 
4. Empowerment: Employees are involved and execute tasks towards 
continuous improvement through the use of performance improvement tools 
and techniques. 
5. Standardisation: A detailed step by step ‘how to’ methodology that drives a 
standardised approach across the organisation. 
6. Integration: Functional overlaps allowing the performance improvement 
system to take effect according to the strategic goals. 
7. Transformation: Detailed documents to allow for continued knowledge 
sharing. 
8. Systemisation: Systems to support frontline tools including quality 
management systems, standard operating procedures (sop) and audits. 
9. Training and development: Initial facilitation with a train-the-trainer approach 
built into an overall execution road map. 
10. Roles and responsibilities: Centralised resources for performance 
improvement implementation can rapidly speed up improvements, however a 
handover to operational resources with clearly defined key performance 
indicators is essential to build the capability in the process. 
11. Knowledge management: Sharing of learning through the use of technology 
(e-learning) or learning by doing. A combination of both is ideal. 
12. Results and tracking: Ability to track the Performance Improvement 
Programme implementation through the use of key metrics covering the 
different functional areas. 
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The above variables are also highlighted by Okhovat et al. (2012), Leask (2011) and 
Pepper and Spedding (2010). 
Organisational maturity follows five distinct levels of continuous improvement (CI) 
maturity: The first maturity level relates to organisations with no operational excellence 
model in place. The second maturity level refers to organisations that have an expert 
based approach where some evidence of Performance Improvement Programme 
introduction is evident but not yet fully functional. The third level of maturity is based 
on the functionality and practicality of the system within the manufacturing operation. 
In this level the system is owned by the shop floor and provides a solid platform for 
continuous improvement. The fourth level of organisational maturity is based on the 
premise that a combination of distinctive aspects of Performance Improvement 
Programmes is integrated towards synergistic benefit. The fifth and final organisational 
maturity level is where the organisation is continuously evolving on the basis of the 
application of the integrative approach (TRACC, 2013). According to TRACC (2013), 
the transfer of performance improvement ownership from technical experts to frontline 
employees is a crucial step in developing organisational maturity for sustained gains. 
Although TRACC (2013) proposes a review of maturity prior to the commencement of 
the integrated programme implementation, the model does not feature any relationship 
that allows for targeting the weakest maturity variables first. By focussing on weak 
maturity variables, a subsequent performance gain may result. In terms of the problem 
statement then, how does the integrated programme link up with maturity and the 
intended performance improvement target? The TRACC (2013) set of variables are 
common when compared to many other sources discussed further on in this chapter, 
which strengthens their applicability to the conceptual framework developed as the 
literature review progresses. TRACC (2013) does not consider the relationship to 
performance and how the programme specific objectives and techniques relate to the 
organisation’s maturity. This highlights the importance of understanding the 
performance issues and the level of maturity firstly - prior to the articulation of a 
performance programme for the organisation. 
Amin and Karim (2011) state that improvement programmes are typically evaluated in 
three ways: qualitative, quantitative and graphical. There is a need to evaluate the 
organisation’s maturity in order to define a strategy that will maximise Performance 
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Improvement Programme gains. This research will serve to inform the manufacturing 
sector through an implementation framework the best fit of Performance Improvement 
Programmes based on their organisational maturity profile.  
This may be achieved by understanding the relationship between the maturity and 
objectives of each Performance Improvement Programme. Once the relationship 
between Organisational Maturity Variables, Organisational Performance Variables 
and the benefits of the improvement programme are understood, manufacturing firms 
in South Africa will be better equipped to adopt the Performance Improvement 
Programme that will yield specifically the best improvements for them.  
A measure of productivity that relates back to Performance Improvement Programmes 
is important. This would allow for the measurement of improvements in lieu of 
establishing greater competitiveness in terms of cost, quality and delivery 
performance. 
Okhovat et al. (2012) indicates that the use of quality metrics, availability for equipment 
and the performance against standard are key in establishing the effectiveness of 
programme implementation. This links up to the objectives of each specific programme 
and allows for a link between programme objective and performance requirement. 
Overall Equipment Effectiveness (OEE) is a useful measure in determining the 
competitiveness of a manufacturing organisation. This is supported through the 
literature reviewed and also covers three important focus areas including: 
- Availability 
- Quality 
- Performance 
Kronos (2007) supports the idea that labour productivity has an impact on OEE. From 
a South African perspective, Klein (2012) highlights the implications of South Africa’s 
labour productivity shortcomings. The impact of labour productivity is directly linked to 
OEE through the performance factor. The implication for manufacturing firms of 
improving labour productivity could be an impact on Overall Equipment Effectiveness. 
In addition to the impact of direct labour productivity on performance, there may also 
exist an indirect link between labour productivity of the maintenance function impeding 
the availability aspect of OEE. Musgrave (2014) indicated that South African labour 
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productivity still faced major problems to improve. OEE could serve as a measure of 
improvement for all the improvement programmes when considering its input scope. 
Quality, performance and equipment availability are universal in defining an 
organisation’s performance (Okhovat et al., 2012). Having a set of Organisational 
Performance Variables that are applicable to all three considered programmes and 
their objectives would allow for a framework that links these programme objectives 
with the Organisational Performance Variables. 
According to Dijkman et al (2015), there is a relationship between the maturity level of 
an organisation and its performance. Various referenced academic studies are 
provided highlighting this relationship but these fail to show the specific link between 
Organisational Maturity Variables and Organisational Performance Variables. 
The understanding of these relationships allows for an improved understanding of 
where to leverage specific tools supporting an integrated implementation framework, 
which forms part of the contribution afforded by this research. 
 
 2.2 Total Productive Maintenance Performance 
Improvement Programme 
This section provided a study of literature on the applications of Total Productive 
Maintenance. It also evaluated the literature sources in terms of the relationship this 
programme has with performance variables and implementation considerations in lieu 
of maturity. The implementation requirements were also reviewed that form part of a 
later discussion in this chapter on the integration of Performance Improvement 
Programmes. 
Panneerselvam (2012) states that Total Productive Maintenance (TPM) 
implementation can contribute considerably to the improvement of organisational 
behaviour. TPM is a methodology directed at bringing critical maintenance skills and 
production workers together. This suggests a relationship with maturity related to 
culture development and empowerment. These practices required by TPM promote 
the development of these Organisational Maturity Variables. 
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Ahmed et al. (2004) provide empirical evidence of the role TPM has in developing 
specific performance areas. The development of teams through small group activities, 
guided by a focus on the technological development of the organisation, is an 
important feature of the programme. The programme seeks to shift activities away 
from management through empowerment guided by roles and responsibilities. These 
are initially driven towards equipment conditioning, but extend to other areas including 
quality improvement and labour performance (Ahmed et al., 2004). 
The study conducted by Ahmed et al. (2004) focusses on the importance of TPM and 
uncovers a few barriers with regards to implementation and its effect on the ability of 
TPM to yield the necessary gains. The study did not consider the significance of these 
barriers to implementation, however the authors indicate the need for additional study 
into these areas to facilitate programme implementation. These barriers include 
operator technical knowledge, culture, standardisation sustainability and management 
commitment. 
Although sometimes considered as part of the Lean Manufacturing bouquet of tools, 
the programme has evolved internationally to be considered a fully functional 
production system in its own. TPM follows a structured format covering eight pillars 
(Panneerselvam, 2012): 
- Quality maintenance  
- Planned maintenance 
- Autonomous maintenance 
- Focused improvement  
- Office TPM  
- Safety and health 
- Training and development 
- Development management 
A TPM programme shifts an organisation’s paradigm from being reactive to being 
proactive, particularly with regard to the way in which maintenance teams respond. 
The concept of TPM allows employees at all levels to get involved through the concept 
of Total Employee Involvement (empowerment). Changes to the organisational policy 
and strategy are also requirements of a well-structured TPM programme (Ireland and 
Dale, 2001). By changing policy and strategy to consider Performance Improvement 
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Programmes as part of the daily job requirements, the development of leadership and 
culture may result. The relationship between these maturity variables to performance 
is not considered in the study by Ireland and Dale (2001). 
Organisations that have machinery and equipment that is old and requires extensive 
maintenance benefit from the eight pillars of TPM, which cover a wide array of tools 
and techniques. Machines are often redesigned using the TPM approach in order to 
facilitate easier maintenance by dedicated teams, but more so for shop floor 
employees to engage in a variety of maintenance tasks as part of the autonomous 
maintenance pillar (Shirose, 2011). TPM is, at its core, a maintenance optimisation 
process developed for productivity improvements (Kristiansen, 2010). TPM may be 
further classified as deterioration prevention and maintenance reduction.  
The research conducted by Kristiansen (2010) and Shirose (2011) shows the focus 
that TPM has on skill development and knowledge transfer. The technical training and 
empowerment focus seems to allow an evolutionary development of organisational 
maturity, leading to consecutive gains in other focal areas.  
Fore and Zuze (2010) state that frequent machine breakdowns and low plant 
availability lead to increased overtime and can be considered a great threat to 
manufacturing organisations as these issues drive up operating costs. Total Employee 
Involvement would serve as the ideal approach in ensuring the responsibility rests at 
the frontline to keep the equipment running. This, however, requires a specific level of 
training and maturity within the manufacturing plant (Fore and Zuze, 2010). 
The relationship between equipment condition and performance is explicit in that 
poorly maintained equipment can cause defects, operate at slower than design speeds 
affecting output and result in frequent breakdowns. Fore and Zuze (2010) identify 
empowerment and training as two key maturity variables linked to TPM. The 
relationship with other maturity variables is not discussed and leaves open an 
opportunity to establish if these maturity variables are important to TPM facilitation 
towards performance. Maturity variables in organisations that should be considered, 
such as communication, knowledge management and standardisation, may lead to 
improved results from TPM implementation. The development of the correct maturity 
variables by TPM must consider the performance variables affected. This should be a 
consideration and links back to the problem statement of this research.  
52 
 
The strength of TPM comes from its autonomous maintenance pillar. This pillar 
augments and supports the others pillars with the objective of obtaining zero failures 
and zero defects. In addition, sustainability is well articulated through the education 
and training pillar underpinned by the concept of Total Employee Involvement. These 
unique aspects of TPM make for a strong case in South African manufacturing firms, 
where a variety of cultures often impede progress of implementation of best practice. 
Shirose (2011) states that Autonomous Maintenance is a unique feature of Total 
Productive Maintenance and seeks to elevate the level of knowledge and interaction 
of the shop floor towards maintenance related activities where possible. 
The assumption may be that companies expect their employees to know the 
equipment well enough to conduct first line maintenance through Autonomous 
Maintenance. A well-structured training programme focused on the technical aspects 
may bolster the pillar’s methodology and secure greater commitment from the 
workforce. Shirose (2011) does make the assertion of technical development steered 
through another of TPMs pillars - the Education and Training pillar. This pillar has a 
sole focus of firstly understanding the technical deficiencies of the workforce and then 
increasing the knowledge levels to support the other pillars. 
TPM also has an iterative process to implementation and is measured through Overall 
Equipment Effectiveness (OEE). OEE is a metric used to determine the impact of three 
variables on the metric quality, performance rate and the equipment availability in a 
typical plant (Wauters and Mathot, 2007). Equipment availability is defined as the 
scheduled production time available. The equipment’s performance rate is defined as 
the percentage of parts produced versus the standard. Lastly, the quality rate is 
defined as the percentage of saleable parts produced versus parts started (Kronos, 
2007). Pintelon et al., (2008) indicate that OEE is an important performance metric for 
competitiveness. While an important aspect of this metric is the availability and 
productivity of the production facility, through identifying and improving production 
losses, companies can dramatically improve their OEE and thus their global 
competitiveness. 
OEE as a measure can be seen as developing maturity in the sense of data 
measurement and analysis.  The collection of this data must be considered as 
inaccurate data misleads the impact of the programme. 
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2.2.1 TPM implementation approach 
 
Shirose (2011) identifies a twelve step approach for the implementation of TPM. This 
approach allows for change management, implementation focus and a companywide 
approach towards performance improvement implementation. The TPM approach 
encompasses twelve steps: 
Preparatory stage 
- Step 1: The highest manager/executive in the company declares the intention 
and commitment towards TPM introduction. 
- Step 2: TPM education campaign to all staff members in the company. 
- Step 3: The formation of a promotional model for TPM in the company. 
- Step 4: Determination of the TPM targets with predictions for the effects of TPM 
implementation. 
- Step 5: Preparation of a master plan for implementing TPM. 
- Step 6: Kick-off of TPM with customers, affiliated companies and cooperative 
companies. 
The preparatory stage for TPM introduction can be seen to plan in accordance with 
the company’s strategies. The key performance indicators set during the preparatory 
stage are linked with the organisation’s overall strategy. 
Execution stage 
- Step 7: Establishment of a system for improving the efficiency of the production 
department. 
 Autonomous Maintenance steps 
 Focused improvement team activities and workshop in small groups 
 Planned maintenance 
 Operator and maintenance skill development 
- Step 8: Establishment of early management for new products and equipment. 
- Step 9: Establishment of the quality maintenance system. 
- Step 10: Office TPM deployment. This includes administrative activities through 
the active deployment of improvement techniques within office and 
administrative tasks. 
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- Step 11: The development of systems and controls for safety, health and the 
environment. 
Establishment stage 
- Step 12: Complete implementation of TPM and the pursuit of the coveted TPM 
awards. 
The iterative approach highlights the depth of Total Productive Maintenance in that it 
encompasses most aspects of the manufacturing and supporting environment. This 
approach is adopted by other improvement tools as well in a different context, and 
may serve to bolster organisational maturity in a similar manner 
Company Wide TPM 
PromotionCommittee
Section TPM Promotion 
Committee
Workshop Small Groups
 
Figure 4: TPM promotion committee structure adapted from Shirose (2011) Step 
3 of the 12 step deployment process. 
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2.2.2 TPM objectives 
 
Shirose (2011) identifies a few objectives of TPM.TPM aims to develop a system for 
the maximisation of equipment efficiency. Additionally, TPM creates a system for the 
prevention of losses on the production line. This system seeks to realize zero losses, 
zero accidents and zero failures through its implementation across the 12-step 
deployment approach. This specific improvement programme involves all sectors in 
the manufacturing organisation including production, development, maintenance and 
even administrative departments. Total Employee Involvement is a key objective that 
supports not only sustainability but the realisation of improvement goals. Small group 
activities are a vital objective in order to achieve the ‘zero loss’ objective. 
The objectives of TPM are mutually inclusive and require all of them to work in 
harmony towards these common goals. Enaghani, Araspour and Karimi (2009) state 
that the objectives of Total Productive Maintenance are to: 
- Maintain an Overall Equipment Effectiveness (OEE) of 90% 
- Input minimisation into maintenance activities 
- Producing zero defects 
- Eliminating equipment breakdowns 
TPM also serves to raise the morale of employees through job satisfaction. This would 
have an impact on the culture of the organisation and therefore develop the maturity 
profile.  
The five major principles of TPM that contribute to the attainment of these goals centre 
on the reduction of the six big losses. This requires making shop floor workers a central 
part of equipment maintenance. In addition, a systematic approach to maintenance is 
required, working with a cross-functional team toward continuous improvement 
activities. Standards for conditional based maintenance are developed as the TPM 
journey progresses which would further serve to reduce breakdowns and move from 
a re-active to a pro-active maintenance organisation (Enaghani et al., 2009). 
Improvements are made through the application of a common set of tools and 
techniques shared with the Lean Manufacturing and Six Sigma Performance 
Improvement Programmes. These tools include Kaizen (continuous improvement), 
Value Stream Mapping, Single Minute Exchange of Die, Standardized Work and 5S. 
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2.2.3 TPM benefits 
 
Shirose (2011) indicates a few specific benefits that are derived from TPM as a 
Performance Improvement Programme. These benefits can be attributed to various 
manufacturing indicators.  
- An increase in value added productivity 
- Reduction in safety incidences 
- Overall equipment efficiency improvements 
- Process defects reduced 
- Manufacturing costs reduced 
- Work in process inventory reduction 
- Increases in employee suggestions 
Other benefits include the involvement of non-maintenance employees in 
maintenance activities. This increases ownership and also the morale of the 
employee. A cleaner working environment creates a positive image of the company.  
Shirose (2011) does not provide a link between these benefits and organisational 
maturity. The possibility of organisational maturity having a moderating function in 
establishing these benefits is also absent from the discourse afforded by Shirose 
(2011). 
The benefits identified by Shirose (2011) could fall into three distinct categories: 
- Internal Quality (reduced defects) 
- Output Performance (value added activities) 
- Equipment Availability (equipment efficiency)  
 
2.2.4 TPM organisational maturity consideration 
 
Thomas, Jones and Vidales (2006) contend that TPM is more than a philosophy fit for 
organisations with lean immaturity. The authors contend that the goals of TPM may 
be applied in any organisation regardless of maturity level and, in fact, it is required by 
organisations where equipment sophistication levels require a greater degree of TPM 
implementation.  
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The study by Thomas et al. (2006) does not factor in performance areas of concern. 
The authors also do not specify what constitutes Lean immaturity. Although the 
programme may be applied in any organisation, the maturity variables requiring 
development may not have a strong relationship to TPM. Shirose (2011) has made it 
clear that TPM is focussed on equipment uptime improvement. This would imply 
maturity development in training (for equipment first line maintenance), 
standardisation, and strategic asset care regimen amongst other maturity 
considerations. How TPM develops this maturity towards improving performance is 
not adequately evaluated by Thomas et al. (2006). The relationship between TPM, 
maturity variables and performance remains unclear. The other question that is not 
adequately addressed is whether TPM is the Performance Improvement Programme 
best suited to develop maturity in the context of the literature. 
The 12-step deployment process seeks to develop that level of employee enthusiasm 
needed to ensure the effective and long term implementation of the eight pillars of 
TPM. 
The resultant impact of low organisational maturity can be linked to low organisational 
performance. The link is made by low employee morale and low levels of employee 
empowerment leading to equipment availability issues stemming from frequent 
downtime (Fore and Zuze, 2010). The link between organisational maturity levels and 
a fit for TPM introduction requires further study. The multitude of areas covered by 
TPM combined with the team approach and high levels of commitment allude to a 
combination of cost factors for data collection, training and also knowledge sharing 
that are not implicitly stated from the literature sources. This allows for the research to 
contribute new knowledge to this area. 
The unique elements of TPM have been studied through this research with a view to 
identifying the relationship between these unique elements and organisational 
maturity (process maturity). Fore and Zuse (2010) allude to the relationship between 
TPM and maturity but provide no further empirical evidence as to the strengths or 
priority of these relationships.  
The literature highlights the fact that TPM allows for greater data collection needed to 
reduce the six big losses. This advanced level of data collection and subsequent 
analysis is a team requirement of TPM. The 12-step deployment process can be linked 
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to the advancement of maturity from the inclusion of additional work standards to the 
increase in company systemization. Employee involvement and empowerment also 
help to further the company’s maturity. 
The primary research objective of establishing the relationships between these 
constructs requires an understanding of whether there is a relationship and also the 
level of significance to provide a framework that promotes the relationship towards 
joint development of TPM and Organisational Maturity Variables. The literature 
provides some suggestion that the absence of specific variables may influence TPM 
implementation. The inclusion of specific TPM elements such as the 12-step 
deployment process can be seen as a maturity development mechanism to build the 
communication structures, align the strategy, provide leadership and promote 
measurement of performance. An understanding into the relationship between 
Organisational Performance Variables, Organisational Maturity Variables and 
Performance Improvement Programmes requires a common set of performance 
measures to gauge the strength of correlation between the variables. 
According to Jones (2007), Overall Equipment Effectiveness is a key measure for TPM 
effectiveness. The manufacturing organisation undertaking TPM may at some point 
also require a computerised Overall Equipment Effectiveness measurement system 
that allows for benchmarking and maintenance management to keep track of all 
maintenance activities (Fore and Zuse, 2010). This will further develop the maturity of 
the organisation from a systemisation and performance measurement aspect. 
Fore and Zuze (2010) as well as Thomas et al. (2006) allude to a developmental 
relationship between TPM and organisational maturity. The maturity of the 
organisation can be seen as a set of moderating variables that can facilitate or hinder 
the implementation of the programme.  
 
2.2.5 Impact of Overall Equipment Effectiveness on firm maturity levels 
 
Willmott (2012) states that you cannot achieve operational excellence without a solid 
foundation of basic principles. These principles are specified by Willmott (2012) as: 
- Standards for production and quality 
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- Best practice work place organisation 
- A disciplined asset care regime propagated by the concept of Total Productive 
Maintenance 
- Repeatable and relevant basic manufacturing controls 
- The continuous development and training of people 
- Reliable data collection and interpretation that provides meaningful information 
The above principles established by Wilmot (2012) can be related back to the research 
problem. Organisational maturity may be viewed as these principles which include 
training, standardisation, communication and measurement of relevant data. The 
absence of the required level for these principles (maturity variables) can affect the 
operations performance. Wilmott (2012) does not provide detail on how these 
principles affect the operational performance. Another question that arises is what the 
best mechanism would be to ensure that these maturity variables are implemented. 
The maturity variables considered as part of the discussion from Wilmott (2012) may 
be considered important for performance improvement when applied in an order of 
importance. This order of importance towards the development of the maturity 
variables may affect the pace and sustainability of the implemented improvements. An 
example of this would be the development of staff through structured and focussed 
training. This training and development should be linked back to the area in which 
operational excellence is at risk or is already failing. Once the staff has been trained, 
the standards can be developed for the specific area as well as the specified asset 
care protocol. It could be argued that since this may be a continuous process, all of 
the principles should be developed at the same time. The assessment of how well 
these maturity variables have been developed would require an effectiveness 
measure. 
Willmott (2012) states that effectiveness measures how well a process has performed 
compared to its full potential. There are a variety of things that can go wrong. Overall 
Equipment Effectiveness (OEE) thus serves as a measure of how well a firm measures 
the resources at its disposal. It also serves as a measure of performance for 
Performance Improvement Programmes and may be applied to various programmes 
given its input variables are universally applied (Wilmott, 2012). 
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Willmott (2012) identifies a crucial aspect of OEE in noting that upstream and 
downstream management losses also impact on OEE. Willmott (2012) also explains 
the management losses as labour co-ordination losses or unplanned processing 
losses, schedule adherence, unplanned material waste and supply failure. Areas to 
focus on when tackling OEE losses are provided by Willmott (2012) as OEE 
measurement processes, TPM Focused Improvement activities, visual management 
and people development (training and education on subject matter and techniques). 
Total Productive Maintenance, Six Sigma and Lean Manufacturing can be deployed 
as systems to improve OEE (Willmott, 2012). The world class standard for OEE, 
depending on the manufacturing type, could be considered to be 85%. In order to 
achieve the benchmark 85% OEE is to develop the autonomy of the workforce in an 
organisation (Wilmott, 2012). Since OEE related specifically to equipment availability, 
it is often linked with the Total Productive Maintenance Performance Improvement 
Programme.  
Fleischer et al. (2006) state that the competitiveness of firms depends largely on the 
availability and productivity of their facilities.  
The relationship between the availability of facilities and an organisation’s maturity is 
crucial in establishing which Performance Improvement Programme would yield the 
best results. Fleischer et al. (2006) did not provide any link to maturity or 
considerations for the integration of TPM with other Performance Improvement 
Programmes in their study. 
Huang, Dismukes, Mousalam, Razzak and Robinson (2003) indicate that due to 
intense global competition companies are striving to improve their productivity to 
remain relevant. Improving performance in the required areas would lead to quicker 
results. If improvement is focussed firstly in areas where maturity levels are low,  the 
implementation success related to performance gains may increase. 
Pintelon et al. (2008) state that Total Productive Maintenance (TPM), when it was 
launched in the 1980s, offered the quantitative metric of OEE for measuring the 
productivity of individual equipment and processes in a factory. The goal of TPM is to 
achieve zero breakdowns and failures as well as zero defects. The consequence of 
reducing breakdowns and defects is a subsequent improvement in production rate and 
reduction in costs (Pintelon, et al., 2008). Williamson (2006) also identifies OEE as a 
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measure of total equipment performance. This may be interpreted further as the 
degree to which equipment is doing what it is supposed to. OEE has three inputs to 
determine equipment performance, namely availability, performance and quality rate 
of the output. 
Adequate measurement of the impact of Performance Improvement Programmes is 
needed to track and measure progress. In the absence of this tracking and 
measurement through measurements like OEE, would programmes be implemented 
according to their intended objectives? 
There are a number of loss categories that impact on OEE. Of the losses identified, 
downtime loss includes breakdown losses and set-up and adjustment loss, which 
affect the OEE input parameter availability. According to Pintelon et al. (2008), 
breakdown losses are time and quantity losses brought on by equipment failure or 
breakdown. Set-up and adjustment loss is defined as a loss that occurs while 
production is changing over from one requirement (product) to the next. 
Another loss category is speed loss. This loss includes minor stoppages, such as a 
temporary stop of between three to five minutes of machine idling or temporary 
malfunction (Pintelon et al., 2008). This is further supported in an online article by 
Wauters and Mathot (2007) on the classification of minor stops of three minutes, 
although the plant management should classify the range. Wauters and Mathot (2007) 
highlights that speed losses can occur due to a temporary lack of personnel or operator 
inefficiency. The article also highlights that the quality input parameter to OEE can be 
influenced when the quality standards are not effectively controlled. This may result in 
other losses such as equipment failure or defective material inputs into the system. 
Failure to effectively measure quality also inhibits the accuracy of OEE measurement 
and this is further linked to the inclusion of sufficient quality assurance and control 
methodologies to ensure the loss is mitigated. Wauters and Mathot (2007) also 
identifies the underlying causes of losses as crucial to their elimination. The underlying 
loss causes are identified as machine malfunctioning, process related or external 
causes that cannot be solved by production or maintenance. The importance of the 
actual cycle time in the establishment of speed loss which impacts on the performance 
input for OEE is highlighted in the article as a major factor for calculating OEE 
62 
 
correctly. Pintelon et al. (2008) define quality losses as defects and rework caused by 
malfunctioning equipment.  
Another category of losses occurs due to internal reasons and may be viewed as a 
cause of the loss which, in this instance, is categorised as the effect. These internal 
losses include business related losses such as internal logistics delays and poor 
production control. Organisational problems also impact on OEE and these may 
include labour unrest (Pintelon, et al., 2008). These indirect losses, which impact on 
the direct losses, are often ignored. 
Fleischer et al. (2006) state that the availability rate is affected by three factors: 
- Reliability 
- Maintainability 
- Maintenance readiness 
Since it is the maintenance function’s responsibility to ensure the continued availability 
of production equipment, the availability rate is related to maintenance effectiveness. 
Maintenance teams are required to be skilled, have the right equipment for the various 
repairs and also have access to the correct spares. Fleischer et al. (2006) informs 
through the literature that maintainability of equipment is also an important 
consideration. Easy-to-repair equipment that is regularly maintained, along with easy 
access areas for repair and combined with reliable machine components, all support 
equipment availability. The availability of equipment influences overall performance. 
The study conducted by Fleischer et al. (2006) does not consider the current level of 
maturity in an organisation. If the workforce lacks the skills to conduct maintenance, 
and the communication, structures and training in first line maintenance were similarly 
lacking, would the implementation be successful? Although the objective of using TPM 
to improve equipment uptime is understood, the relationship between the 
programme’s tools and techniques and the organisation’s maturity level may impede 
or amplify the expected result. 
The manual collection of OEE data results in reduced accuracy of the information and 
may demotivate personnel results in resistance to the measurement. This may be 
identified as an area of low organisational maturity. Access to reliable data allows for 
more informed management decisions, which may, in turn, yield better performance 
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results. Having a detailed performance measurement like OEE available allows for a 
deeper review of the causes of operational inefficiencies. The tracking of performance 
is also made easier and improvement impacts become evident as a result of the 
continuous tracking of results through the OEE measure.  
Theoretical Production Time
Available Production Time
Gross Operating Time
Net Operating Time
Valuable Operating Time
External 
Losses
Downtime 
Losses
Speed 
Losses
Quality 
Losses
 
Figure 5: Adapted from Wauters and Mathot (2007) showing the reduction of 
losses from operating times in organisations. 
 
Figure 5 shows the impact of losses on the theoretical production time resulting in a 
marginal valuable operating time. External losses, downtime, speed and quality losses 
all have sub categories, totalling six big losses. Edwards, Anvari and Starr (2010) 
indicate that OEE is a key measure of TPM and Lean Manufacturing and categorise 
the six losses as: 
1. Breakdown loss (downtime loss) 
2. Set-up and adjustment loss (downtime loss) 
3. Minor stoppages (speed loss) 
4. Reduced speed loss (speed loss) 
5. Rework loss (quality loss) 
6. Yield loss (quality loss) 
The literature highlights a focus of TPM on equipment, however given its sharing of a 
generic set of tools and techniques, combined with its structured empowering 
approach implies the need for all-round maturity development. Given the programme’s 
alignment to equipment though, other programmes that have an alternate performance 
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improvement objective may be better suited to advance those areas of maturity that 
are linked to a problem area of performance.  
The literature shows that TPM has specific tools, techniques and measurements that 
are required for implementation. The literature also indicates that specific maturity 
considerations must be factored into the implementation plans to deliver upon the 
programme’s objective. 
 
2.3 Six Sigma Performance Improvement Programme  
 
This section considered Six Sigma as a Performance Improvement Programme. The 
requirements of Six Sigma are expounded and the relationship with Organisational 
Maturity Variables was reviewed through the various literature sources consulted. The 
implementation approach and the performance focus areas of the programme were 
reviewed and contrasted against the problem statement and objectives of the 
research. 
The concept of Six Sigma as a Performance Improvement Programme originated at 
Motorola Incorporated in 1987. The programme was launched by the then-CEO Bob 
Galvin (Henderson, 2006). The next large corporation to adopt the programme was 
General Electric in 1996. Welch (2001) states that Six Sigma is more than a set of 
quality statistics but that it serves as a driver for better leadership. 
Six Sigma is a problem solving methodology based on the work of pioneers such as 
Deming, Shewhart and Ishikawa. It applies the ‘Define, Measure, Analyse, Improve 
and Control’ (DMAIC) methodology as its chief problem solving approach and involves 
a wide range of statistical process control techniques. It also applies behavioural and 
managerial methods to improve business from the top of the organisation down to the 
functional and shop floor levels (Kristiansen, 2010).  
The fact that Six Sigma provides development for behaviour and managerial methods 
implies a link with maturity development.  
Henderson (2006) states that Six Sigma, as a methodology, serves as a vehicle within 
the vast field of statistics. In turn, these statistics benefit manufacturing greatly. Hoerl 
and Snee (2005) state that a key reason for Six Sigma being such an effective 
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methodology lies in its use of statistical techniques and user-friendly, complementary 
software. 
This use of software as a feature to drive statistical analysis may serve as further 
development of measurement maturity within organisations. By measuring and 
analysing performance more acutely, cultural shifts may take place and performance 
may improve as a result.  
Projects that are not suitable for Six Sigma include those in which the answer to the 
specific problem is already known. The central concept of Six Sigma is to aim for 3.4 
defects per million units produced. The Six Sigma metric of choice is standard 
deviation as well as defects per million opportunities (DPMO) of 3.4 (Jacob, Bergland 
and Cox, 2009).The sigma term is a measure of the statistical likelihood that a process 
will have a defect.  
Leadership style is considered central to the success of Six Sigma projects, as 
highlighted in the article by Kristiansen (2010). The leadership approach to TPM 
strives to achieve zero defects and zero breakdowns, which implies a heightened 
leadership vision and strategy for the required improvement as compared with Six 
Sigma. Although the literature implies development of maturity, the authors do not 
provide a link to other maturity variable developments or afford a model that shows 
how these programmes can develop maturity. In addition, the link between maturity 
development and performance is also absent from the authors’ research. 
 
2.3.1 Six Sigma approach 
 
Truscott (2003) discusses the Six Sigma approach by detailing it as one that focuses 
on establishing an organisational structure and roadmap towards world class business 
performance. The approach requires team effort and implementation on a project by 
project basis. Projects may be focused on improving the effectiveness and efficiency 
of any process within an organisation. 
The use of project teams seems to isolate employee empowerment to these Six Sigma 
implementation teams. Although Truscott (2003) states that these projects may focus 
on any process within an organisation, the research does not offer any framework for 
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developing maturity, as the relationship between performance improvement 
programmes and maturity is implied. The moderation effects of maturity appear to be 
implicitly stated, however there is no statistical evidence provided by Truscott (2003) 
to show the relationship between developed maturity and subsequent increase 
performance. Although results may be achieved despite the lack of empowerment 
development, questions remain as to their sustainability in the absence of more 
focused maturity development first and foremost. 
Breyfogle (1999) highlights the use of statistical tools in the Six Sigma methodology. 
The strategy of using statistics facilitates the attainment of knowledge to improve 
production for better, faster and less expensive products. Six Sigma’s primary focus is 
on the reduction of process variation. It’s an organised methodology that requires 
detailed statistical analysis for breakthrough improvements (Theisens, 2010).  
Theisens (2010) highlights the focus of Six Sigma on breakthrough improvements. 
The development of the shop floor could form part of a Six Sigma focus, however the 
grasping of statistical concepts within the South African context may prove challenging 
without a solid training and development approach that does not focus on Six Sigma 
teams only. It is agreed that the statistical focus can mature certain areas of the 
organisation however these areas are not expounded by Theisens (2010). 
The maturity areas that Six Sigma can develop need to be linked to specific areas of 
organisational maturity. If Six Sigma allows for a detailed statistical analysis with a 
focus on variation reduction, is the relationship with employee training and 
systemisation important? Does empowerment play a role in the implementation of Six 
Sigma? The answers may lie in the structured format for implementation. 
Bozdogan (2010) describes the structured, ‘Define, Measure, Analyse, Improve and 
Control’ methodology utilised by Six Sigma. The project ‘define’ stage requires a team 
to be assembled and a project charter developed. The customer requirements that are 
critical to quality are defined and a full process map is developed. The business case 
for the project is defined through the project charter. Goals for the project are set, 
CTQ’s (critical to quality) mapped out and supplier inputs and customer outputs are 
expanded upon. The ‘measurement’ stage of Six Sigma determines what data is 
required to be measured and a plan is put in place to collect the relevant data. This 
allows for the establishment of a baseline sigma level for the project to work from as 
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a starting point. In the ‘analyse’ stage, data is analysed for trends and specific data 
outputs that determine the strength of the data collected. Additionally, a root-cause 
analysis is conducted as well as other process analyses. The ‘improve’ stage uses 
traditional tools that are similar to those in the Lean Manufacturing and TPM tool sets. 
These include Kaizens, one-point lessons, standardised work and more (Bozdogan, 
2010). Finally, the ‘control’ stage sustains the new implemented processes. The 
statistical concept of standard deviation is often used to determine the level of variation 
for Six Sigma projects (Bozdogan, 2010). 
Bozdogan (2010) provides further clarity on the approach required by Six Sigma. The 
various techniques applied and structural requirements may induce maturity, 
especially systemisation, leadership and culture. The specific variable development of 
maturity and its relationship to performance is not espoused in the research conducted 
by Bozdogan (2010). 
Nave (2002) also states that Six Sigma uses statistical tools to understand the 
fluctuation of a process. Based on the findings, management teams are able to 
determine the outcome of a process. In addition to the focus on the optimisation of 
quality, value added elements of a process are also evaluated. The flow of a process 
is another element of the Six Sigma approach that ties up with the objectives of Lean 
Manufacturing. Gains made during this DMAIC project process could very well lead to 
the optimisation of flow (Nave, 2002). If variation is reduced, output increases as a 
result of higher yield and a more controlled process. 
Ultimately, Nave (2002) seeks to find a link between Lean Manufacturing and Six 
Sigma, but concedes that the focus is on variation reduction. Nave (2002) also 
provides further evidence of the role of management and leadership development in 
Six Sigma. Whilst communication structures within organisations are neglected in the 
research afforded through Nave (2002), the development of communication and 
systemisation is implicit throughout the study. 
Kristiansen (2010) indicates that a specific leadership style may be required in order 
to achieve greater gains for Six Sigma projects, such as that of Jack Welch at General 
Electric. The focus on leadership in Six Sigma is based on the premise that strategic 
links made from project selections during the ‘define’ process tie up to the overall 
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strategy of the organisation. Leadership in implementation and the establishment of 
the Six Sigma promotion organisation are all related.  
There is due consideration provided by Kristiansen (2010) to the requirements for 
successful Six Sigma implementation, such as leadership style and strategic linkages. 
Whilst leadership and strategic linkages are requirements, the maturity of leadership 
is crucial in the programme’s success. This raises other concerns, such as which 
leadership style is best suited and whether Six Sigma can develop the correct 
leadership style and approach? These concerns are not suitably attended to in the 
study by Kristiansen (2010).  
 
2.3.2 Organisational structure considerations for Six Sigma programme 
implementation 
 
Six Sigma requires personnel to be trained in Six Sigma tools and techniques 
according to various levels ranging from yellow belt (entry level) to master black belt. 
These levels determine how experienced the individual is with regards to the 
application of the methodology (Theisens, 2010). Projects require a specialist, often 
referred to as a Black Belt. Black Belts undergo specific training in statistics and 
acquire greater depth of the application within the manufacturing environment. Green 
Belts typically undergo less rigorous training and would serve as assistants to Black 
Belts on specific projects. Black Belts develop, over time, as trainers in the 
organisation focused on developing more Green and Yellow Belts within the 
organisation (Henderson, 2006). 
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Black Belt
Master Black Belt
Green Belt
Yellow Belt
Trainer for Six 
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Dedicated to projects 
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Supports Black Belt
Typically more 
operational staff
 
Figure 6: Adapted from Henderson (2006) depicting Six Sigma promotional 
organisation requirements (meso structures). 
 
This level of resource investment implies that it may be out of reach of some South 
African manufacturing companies who can’t afford this deep level of organisational 
structure. The depth of this structure may be determined on a project by project basis 
and the business case may support the investment into such an organisational project 
structure for Six Sigma promotion. 
2.3.3 Benefits of Six Sigma 
 
The benefits of Six Sigma can be found in its statistical analysis, using standard 
deviation as its key mechanism to understand the variation found in products or 
processes. The benefit of having a team of highly skilled Six Sigma specialists in a 
manufacturing site is that it allows for continued projects that can have breakthrough 
impacts on the manufacturing company’s performance. 
The organisational structure required by Six Sigma projects is referred to as a meso-
structure, which follows a multilevel integration mechanism. The central focus for Six 
Sigma is ‘not doing the right thing, but more on doing it right’ (Bozdogan, 2010). Jones 
(2007) contends that Six Sigma has an impact on improving process capability through 
variation reduction. The literature study supports that Six Sigma may start off with 
variability reduction with the aim of quality improvement as its central purpose, but 
70 
 
may also have key impacts on Lean Manufacturing focused flow areas as well as 
equipment conditioning. This overlap into the TPM and Lean Manufacturing objectives 
is partly due to Six Sigma’s statistical approach, which illuminates specific 
manufacturing related data. Main (2008) asserts that the Six Sigma methodology, as 
a Performance Improvement Programme, may be used to bring products to market 
quicker and to support innovation within manufacturing organisations. The approach 
towards systematic management propagated through Six Sigma allows for successful 
products based on market realities. 
 
2.3.4 Six Sigma tools and techniques 
 
Table 5, below, reflects the tools and techniques required for the implementation of 
Six Sigma according to the DMAIC approach. These tools are not strictly applicable to 
Six Sigma and some tools and techniques from Lean manufacturing and Total Quality 
Management are also contained in the tool set. 
 
Table 5: Six Sigma required tools and techniques for the DMAIC implementation 
framework (Bozdogan, 2010). 
Framework 
Stage 
Tools Goals 
 
 
Define 
 Project charter 
 Project scope 
 Multi-generation plan 
 Gantt chart 
 RACI chart 
 Budget calculation 
 Stakeholder analysis 
 Communication plan 
 Risk analysis 
 The goal of this stage is to 
apply the tools and techniques 
to clearly define the project.  
 It allows for the identification of 
project constraints and 
determines project feasibility in 
relation to the resource 
requirements and investment 
spend. 
 The risks relative to the project 
are also determined. 
 
 
 
 
Measure 
 Portfolio analysis 
 Kano Model 
 Customer interaction study 
 Survey techniques 
 Affinity diagram 
 Tree diagram 
 Benchmarking 
 House of quality 
 Design scorecards 
 Knowledge on customer 
requirements  
 Prioritisation of customer 
requirements are collected, 
sorted and prioritised. 
 Critical to quality 
measurements 
 Priorities on what to measure 
is defined 
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Analyse 
 Function analysis 
 Transfer function 
 Quality function deployment 
 Creativity techniques 
 Ishikawa diagram 
 TRIZ 
 Benchmarking 
 Pugh matrix 
 FMEA 
 Anticipated and defect detection 
 Design scorecards 
 Process modelling 
 Process capability (Cpk) 
 
 Linking the best possible 
solution based on the nature of 
the identified problems 
 Risk and customer feedback is 
further outlined 
 The impact of the problem is 
fully realised through the 
application of the various tools 
applied in this phase 
Improve 
 Statistical methods (Hypotheses, 
Design of experiments, Cpk) 
 FMEA 
Radar charts 
Lean toolbox (Value Stream 
Mapping, SMED, Process 
balancing, Error-proofing, cell 
manufacturing, lot sizing and more) 
 
 The process or production is 
optimised through the 
application of a variety of tools 
including common tools from 
the Lean Manufacturing tool 
set. 
 
Control 
 Plan, do, check, act (PDCA) cycle 
for continuous improvement. 
 Project management 
 Training 
 Standard operating procedures 
Improvements are sustained 
through detailed tracking and 
monitoring of 
process/production variables 
outlined as being of 
consequence or moderators 
within the project. 
 
 
2.3.5 Six Sigma organisational maturity consideration 
 
Siviy, Penn and Stoddard (2007) state that Six Sigma tools and techniques can be 
applied at the lower maturity levels and, in fact, contribute largely to higher maturity 
attainment with some caveats. The measures of Six Sigma Performance Improvement 
Programmes can be used at the lowest levels of manufacturing organisation maturity 
but may not reflect performance improvement at this maturity level. 
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Whilst Six Sigma may be applied at lower maturity levels, Siviy et al. (2007) do not 
consider the relationship with performance nor the expected results. The study does 
not provide any empirical evidence that supports where the maturity development 
should be effected when applying a Six Sigma programme. The research also ignores 
the relationship between specific maturity variables and unique elements of 
Performance Improvement Programmes. Six Sigma has a focus on statistical tools 
and problem solving applications to reduce variation. This requires some development 
of measurement systems, standardised work, communication, training and leadership 
to drive the process. Consideration towards the state of these variables is not 
espoused in the literature provided by Siviy et al. (2007). 
The importance of understanding the relationship between the selected programme 
and maturity may allow for a more integrated approach, in which Six Sigma should 
focus on specific maturity variables, while elements from TPM or Lean Manufacturing 
are applied to other maturity areas. The investment from organisations into the 
dedicated teams may also not be realistic in some countries where capital and 
operational expenditure is low and the structural requirements cannot be facilitated. 
If a company could make smaller gains using Lean and TPM first to develop the most 
immature organisational variables, these performance gains may allow for investment 
into Six Sigma techniques, training and software, which would, in turn, allow for the 
breakthrough improvements alluded to in the literature. 
An important use of Six Sigma in low level maturity firms is that it may be used to 
identify the most critical issues for improved process capability sooner and thus allow 
for rapid improvement. This, in turn, leads to a quicker advancement to higher levels 
of firm maturity (Siviy et al., 2007). This may be true, however it may also be subject 
to other considerations including available resources, type of process and current 
performance issues experienced within the organisation. Smaller, incremental 
improvements may prove to be of more value where resource availability is at a 
premium and work pressures do not allow for dedicated improvement teams.  
There is a definite place for Six Sigma in the development of performance, though, 
given its ability to influence maturity in measurement systems, leadership orientation 
and culture change through results tracking as alluded to by Bozdogan (2010) and 
Main (2008). 
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Harnessing the full benefit of Six Sigma will require team structures and software that 
is not always within the reach of some manufacturing firms. 
 
Figure 7: Six Sigma maturity levels showing the leverage points for Six Sigma 
adapted from Siviy et al., (2007). 
 
Figure 7 above reflects the need to apply Six Sigma at the lower levels to effect rapid 
process capability change. This gears firms up towards higher maturity levels. As the 
tools are applied through systemisation and control techniques, process 
improvements through the Performance Improvement Programme are illuminated. 
The empowerment requirements (in some cases centralised to the meso structures) 
of Six Sigma may not allow for incremental improvements. This is where the 
programme uses tools from Lean Manufacturing to make the necessary cultural 
changes and build the basic continuous improvement knowledge towards the higher 
levels of improvement. Six Sigma uses these Lean Manufacturing tools in a manner 
that seeks to promote the focus on variation reduction. The integration of tools is 
supported by the study conducted by Okhovat et al. (2012). 
According to Galloway (2009), Six Sigma is a costly investment. Investment into 
training, the cost of new employees and also the acquisition of statistical software often 
required by Six Sigma projects can require a certain maturity from customers. 
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Galloway (2009) contends that, because of the high initial investment in some Six 
Sigma projects, gains are only realised later in the programme’s implementation. The 
integration of Six Sigma as a tool to effect specific firm level strategic requirements 
requires a high level focus and thus an advanced level of maturity through a 
deployment process that can be racked and measured (Galloway, 2009).  
Key maturity moderators of Six Sigma performance relate back to the organisation’s 
ability to track and monitor the financial gains made through Six Sigma implementation 
and top level commitment and support. Galloway (2009) states that the longer Six 
Sigma projects are underway at a company, the better the results should be. After 
three to four years, organisations should start noticing a diminished impact of Six 
Sigma projects (Galloway, 2009). 
The literature shows that Six Sigma requires some financial investment, statistical 
knowledge and a specific leadership style. The programme is guided by teams that 
are project driven. Whilst it can develop maturity at any level, its relevance in resource 
intensive companies remains in question. It may have a specific role to play in 
developing some maturity variables such as leadership, strategy, measurement and 
tracking systems, as well as culture. Its focus on variation reduction also raises further 
opportunity for this research in linking the programme objective with the moderation 
provided by the maturity variables towards performance gains. 
Pepper and Spedding (2010) identify a gap in Six Sigma’s programme focus. The gap 
pertains to the ability of the Performance Improvement Programme to make significant 
cultural changes early on. This contradicts the assertion of Siviy et al. (2007) that the 
programme may be implemented at any maturity level. 
The argument is whether Six Sigma can develop culture or if there is a gap and the 
programme should in fact be deployed at later maturity levels for the more statistical, 
involved aspects.Antony (2006) is especially critical of the training approach taken by 
Six Sigma in its development of the workforce. The criticism is directed at the belt 
rankings which could lead to bureaucratic tendencies to evolve during implementation. 
This may disassociate the workforce from active participation to the levels that 
promote sustained maturity development. 
There is a need to understand if there is a relationship between Six Sigma and culture. 
Should the relationship be weak or insignificant, programmes that focus on developing 
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culture better should be used to initialise the change in the organisation and develop 
this maturity variable first and foremost (Antony, 2006). 
2.4 Theory of Constraints (TOC) 
 
Theory of constraints was reviewed as part of this study to establish it’s role and 
relationship with Organisational Maturity Variables. 
Theory of Constraints was developed in the 1980s due to some issues with the TQM 
and Lean Manufacturing approaches. The focus is on throughput related problems. 
The basis of TOC is that, with an improvement in company throughput, firm level 
bottom-line performance would subsequently be impacted (Bozdogan, 2010).  The 
methodology focuses on throughput with the understanding that it should have an 
impact on reducing inventories and operating expenses to increase profits. 
Throughput in the TOC sense relates to the rate at which the production system 
generates money through sales. This is further interrelated to two other variables: 
operating expenses and inventory.  
Jacob et al. (2009) state that Theory of Constraints (TOC) focuses on the constraint 
in a manufacturing process or operation. This focus is established within the context 
of the total system. The TOC approach takes for granted that there is a constraint in 
every manufacturing process or system. The TOC performance improvement 
methodology also subscribes to the notion that should the constraint be impacted, the 
whole system would feel the impact, whether good or bad. The central theme of TOC 
is to have all non-constraint processes hold some form of buffer or protective capacity 
to ensure the constraint can be exploited to the maximum (Jacob et al., 2009). 
 
2.4.1 TOC approach 
 
TOC applies a methodology that requires a good understanding of cause and effect. 
It requires a full understanding of what needs to change, when to change it, what it 
needs to change to and how to effect the change (Bozdogan, 2010). Five focus steps 
can be found in the TOC approach. Before embarking on this methodology, these five 
focus steps must be followed: 
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1. Identify the manufacturing process constraints: The constraint may be 
identified through various methods. Typically the amount of work waiting ahead 
of an operation is one quick way to ascertain the bottleneck. 
2. Decide how to exploit these particular constraints: The constraint is 
improved without major upgrades. 
3. Synchronise (subordinate) all other processes to the constraint: When the 
maximum capacity of the constraint is reached, the other processes are set to 
match the speed of the constraint. This may result in some under capacity being 
realised in processes in order to match the constraint pace. 
4. If possible or if the need requires, elevate the systems constraint: Should 
the output of the entire system not meet the requirements additional 
improvement will be necessary. These changes can be anything from capital 
upgrades to reorganisation. This means taking all necessary action to eliminate 
the constraint. 
5. Return to step 1 if the constraint needs to be overhauled: Once the first 
constraint is removed, one of the other processes becomes the constraint 
(Nave, 2002). 
These five focus steps are supported by three questions where the constraint is often 
non-physical in nature. The questions that should be asked in this approach relate to 
firstly what to change. The second question relates to what to change to, and the final 
question relates to how to bring about the change (Jacob et al., 2009).  
Bozdogan (2010) identifies the TOC system as one that ‘identifies and removes 
constraints’. This is achieved through a systematic process in which the constraints 
highlight bottlenecks in the manufacturing process and thus show the weakest link. 
These bottlenecks could be considered logistical, managerial, physical or behavioural 
in nature. The TOC approach offers a technique that uses production scheduling and 
a management method termed ‘drum-buffer-rope’ to manage the pace of the 
manufacturing process. This protects the production line from being affected from 
various negative impacts that could impede throughput. 
TOC seeks to exploit the weakest link. This link, however, may be influenced 
by maturity variables that moderate the implementation of the TOC approach. 
In identifying the constraints in the TOC approach, specific tools are used to 
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collect and analyse data. Similarly, the training requirements for the collection 
and analysis are critically important in these types of exercises to ensure data 
integrity and to ensure the true weakest link is identified to maximise on results. 
The literature studied for TOC did not provide sufficient consideration for 
maturity variables in the execution of the programme or technique.  
The five focus steps may be used to explicitly include tools that relate to 
improved maturity and this may in turn promote improved organisational 
performance through the exploitation of the constraint. 
 
2.4.2 TOC benefits 
 
Since TOC concentrates on the element that dictates the pace of the whole process, 
including interdependent processes, the gains are realised throughout the system 
when the constraint element is exploited. Nave (2002) indicates that the TOC 
approach towards constraints does not require detailed statistical analysis or a large 
number of people all understanding in detail the system elements. TOC’s primary 
effect is to speed up throughput (conversion of output to sales). The secondary effects 
of the TOC approach include: 
- Less inventory and waste 
- Throughput cost accounting 
- Improved quality 
- Performance measurement in throughput terms (Nave, 2002). 
As discussed in the literature review, TOC applies the traditional tool sets from other 
performance programmes to eliminate bottlenecks in order to improve throughput, so 
it may be viewed as more of a philosophy than a programme with its own framework. 
The central theme of TOC will be considered as part of this research, however it will 
not form a central part as stand-alone Performance Improvement Programme. 
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2.5 Lean Manufacturing Performance Improvement 
Programme 
 
This section provided context to the role of Lean Manufacturing in establishing 
performance. The sources consulted also provided evidence of the relationship Lean 
Manufacturing has with Organisational Maturity Variables. The implementation 
approach and techniques were reviewed through various academic studies in order to 
illuminate the considerations towards successful implementation and integration of 
this programme. 
Taiichi Ohno founded the Toyota Production System after a short visit to United States 
automobile manufacturer, Ford. Henry Ford had pioneered the Flow Production 
System, consisting of a moving conveyor with interchangeable parts and standardised 
work. Model differentiation in the Ford system was not possible (Enaghani, Arashpour 
and Karimi, 2009). 
In the 1930s, Taiichi Ohno and Kiichiro Toyoda developed the Ford way of thinking for 
their own manufacturing. The Toyota Production System (TPS) is founded on the 
premise of an amalgamation of solutions geared at optimising the flow of the product 
using lined-up machines with the capability to change to different models very quickly. 
Quality controls and a production ‘pull system’ are also key features of TPS (Enaghani 
et al., 2009). Early TPS activities were focused on the elimination of wastes in the 
production system, continuous flow, first-time quality and supplier integration based 
on long term relationships (Bozdogan, 2010). 
According to Engelund, Breum and Friis (2009), Lean Manufacturing started with the 
initiatives undertaken at Japanese car manufacturer Toyota. Authors such as Womack 
and Jones (2003) and Bicheno (2004) have demonstrated that Toyota’s car production 
system was superior to that of its Western rivals. Due to the efficiency of Toyota’s 
manufacturing system, Womack and Jones (2003) referred to the system as Lean 
Manufacturing. Lean Manufacturing has subsequently been adapted to fit a number of 
different industries (Engelund et al., 2009). 
The term Lean Manufacturing is a Western interpretation of the Toyota Production 
System (TPS) (Stamm, Neitzert and Singh, 2009). Lean Manufacturing can be viewed 
as a systematic way to reduce waste (Womack, 1990).  The objectives of the Toyota 
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Production System, on which Lean Manufacturing is based, focus on shortening 
production runs, set-up reduction, elimination of wastes, integration of suppliers as 
well as synergising the entire business. Ohno (1988) states that the Toyota Production 
System aims to manufacture goods in a continuous flow. The two main pillars of TPS 
are Just in Time (JIT) and Autonomation. JIT refers to the correct parts at the correct 
quantity and at the correct time. Autonomation refers to processes that stop 
immediately when something is out of specification (Stamm et al., 2009). 
One of the key elements of Lean Manufacturing is the philosophy of ‘seeing the 
problem yourself’. Lean Manufacturing tools such as Kanban and Cellular 
Manufacturing are considered as subsets of Kaizen (continuous improvement) 
(Stamm et al., 2009). Lean Manufacturing allows companies to become more 
competitive through the elimination of waste (Simmons and Mason, 2003). Lean 
manufacturing is administered through various tools aiming to improve operations 
predominantly for economic benefit.  
Six Sigma and Lean Manufacturing principles are often used interchangeably as they 
both focus on reducing process variation (Kristiansen, 2010).  
 
2.5.1 Lean Manufacturing approach 
 
Lean Manufacturing has an approach that is holistic in nature. It considers the entire 
value chain of an organisation by encompassing strategic, tactical and operational 
elements of the business (Bozdogan, 2010). This leads to a dynamic organisation with 
flexible capabilities that result in demonstrable value add for customers. 
Through every step of the value stream a series of questions may be posed to identify 
which improvement programme or tool from a specific programme should be 
employed. These questions include: 
1. Is the step valuable? Is it necessary for the customer? 
2. Is the step capable? Can it be conducted in the exact same way every time? 
3. Is the step available? Can it be performed whenever it is needed? 
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The above three questions would allow one to select the correct improvement 
programme and associated tools, according to Womack (2003). Enaghani et al. (2009) 
support Womack’s approach to Lean Manufacturing: 
- Specification of value: The specific value for individual products or services 
must be defined. 
- Determine the value stream: The value stream can be seen as a series of 
processes or operations that commence from the ordering of the specific 
product to its delivery to the customer. The value-adding and non-value adding 
activities are identified in the process which supports the elimination of non-
value adding activities. 
- Flow: Flow of the product should be focussed on moving through value-adding 
activities only. 
- Pull system: Actual customer demands from production are established. This 
is an improvement of the old system of forecasting and building often unwanted 
products. This, in turn, results in reduced waste related to storing, handling and 
getting the subsequent products to the customer. 
Enaghani et al. (2009) highlight the fact that Lean Manufacturing adopts various 
techniques to identify and eliminate waste resulting in improved performance. The 
approach also places a big emphasis on employees and has a direct impact on the 
culture of the organisation. This shows a direct relationship with maturity development. 
The extent of implementation success is moderated by the level of employee 
knowledge, the current state of the organisational culture and the systemisation of the 
organisation. This may influence the success of the programme’s implementation and 
also its sustainability. Enaghani et al. (2009) does not provide a framework for 
implementation that considers the relationship between Lean Manufacturing and the 
current state of maturity in the organisation. An enhanced understanding of the 
organisation’s maturity can be used in an implementation roadmap that allows for 
priorities in the implementation towards maturity development. This can lead to a more 
successful implementation if there is a correlation between the variables in question. 
An example would be if the current skill levels of employees are at a low level, but the 
programme tool requirements for team implementation are at a level that would cause 
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strain on the team and demotivate them further. This would only serve to promote a 
negative culture in some instances.    
According to Nave (2002), value determination considers both internal and external 
customers in its definition. Value is determined against how the needs of the customer 
are linked up to the process to create the value required. Value stream mapping allows 
for the differentiation of value-adding and non-value adding activities in the production 
and processing of products. Nave (2002) states that necessary operations are 
considered those that contribute toward the creation of value to the customer. Flow is 
considered to be the uninterrupted movement of products through the factory system. 
Typical obstacles to full flow are batch production, work in process and transportation. 
Buffers are also considered an obstacle as they often hold financial worth that can be 
applied elsewhere and serve to hide serve constraints (Nave, 2002).   
Bozdogan (2010) discusses the approach to Lean Manufacturing by identifying the 
following key points: 
- Lean Manufacturing is a top-down directive process involving strong leadership 
support and engagement 
- Using a structured approach for effecting continuous improvement activities. 
This is the ‘Plan, Do, Check and Act’ process required for the implementation 
and execution of projects toward Lean Manufacturing improvements 
- Applying training and mentoring to staff. This means involving staff at all levels 
of the organisation. 
The key points provided by Bozdogan (2010) highlight the fact that Lean 
Manufacturing provides the structure, training and leadership motivation to effect the 
required performance improvement. There appears to be a relationship between the 
leadership, structure and training maturity variables that imply a bi-directional flow 
between performance and maturity. 
Nave (2002) contends that people value the visual effects emanating from flow, that 
waste is a prominent inhibitor toward profitability and that many small improvements 
in rapid succession are more beneficial than an analytical study. Interestingly, the 
involvement of people in Lean Manufacturing serves to cause vast changes in 
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organisations with regards to roles and the relationship of the value creation to their 
products (Nave 2002). 
The all-inclusive approach of Lean Manufacturing implies a strong focus on culture 
development. Communication through visuals and leadership play a key role in 
facilitating the programme’s implementation (Nave, 2002). This presents an interesting 
opportunity to link the programme towards developing maturity through the application 
of the Lean Manufacturing tools sets and culture development through Lean 
manufacturing visuals and the all-inclusive approach. 
 
2.5.2 Benefits of Lean Manufacturing 
 
Enaghani et al. (2009) indicate that Lean Manufacturing typically has the following 
objectives: 
- Promoting continuous improvement through the establishment of commitment 
from the whole company 
- Customer requirements focus 
- Increasing the morale of employees 
- Increasing value added activities 
- Eliminating wastes 
- Reducing costs through lead time optimisation and inventory reduction 
- Empowerment of the workforce by allow them greater depth toward decision 
making and involvement in the operations 
- Enhanced quality of products or services 
- Reducing the duration of set-ups and adjustment 
- Improved teamwork and productivity 
- Improved space utilisation 
Could these objectives require a specific operating environment to be fully realised? If 
so, what is the optimum environment from a maturity perspective within the 
organisation? The impacts of the programme could thus be amplified or nullified 
depending on whether the environment is enabling. This is not expounded in the 
research by Enaghani et al. (2009).  
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According to Enaghani et al. (2009), Lean Manufacturing is a good Performance 
Improvement Programme to optimise the cost of production as well as to improve 
market share as a result of improved delivery times and product cost. Improvements 
that result from Lean Manufacturing have been shown to have numerous impacts, as 
identified in table 7, below (MAMTC, 2008). These improvements may vary from 
company to company. 
Table 6:  The potential benefits of Lean Manufacturing (MAMTC, 2008). 
Work In Progress reduction 60% to 80% 
Space optimisation 5% to 30% 
Lead time reduction 50% to 90% 
Reject improvement 50% to 100% 
Productivity 75% to 125% 
Product throughput 10% to 80% 
 
 
2.5.3 Lean Manufacturing waste elimination 
 
The Lean Manufacturing benefits, as they relate to the elimination of wastes, are of 
vital importance because this is where the applications of the various improvement 
tools focus on Kaizen activities. The eight wastes as determined by the Lean 
Manufacturing improvement programme are: defects, waiting time, overproduction, 
inventory, unused creativity, movement, transportation and over processing 
(Enaghani, et al., 2009). These wastes are examined below: 
 
Defects 
Lean Manufacturing proposes a move away from defect detection to prevention. 
Defects may arise from poor product design, incorrect customer standards, ineffective 
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planned maintenance, low quality raw materials and inadequate process controls 
(Enaghani et al., 2009) 
The defect reduction is the same as Six Sigma’s focus on variation reduction. Specific 
tools such as control charts, Pareto analysis of top defects and, in some instances, 
application of error-proofing techniques to eliminate the defect are required. In 
essence, these are maturity variables included to achieve the result of defect 
prevention. They aid in data collection, standardisation and communication. 
Waiting 
Waiting, in this context, relates to upstream activities delaying downstream activities. 
Waiting time is caused by imbalanced production (automation time versus labour cycle 
time), high set-up times and quality issues upstream. Poor maintenance activities 
could also account for regular equipment failure, resulting in downtime. These 
scenarios may be remedied by TPM activities (Enaghani et al., 2009). 
If visual controls for improved plant communication were included, what impact would 
they have on the speed of repair (if this was the cause of the waiting)? ANDON (visual 
control response systems) may provide organisations with this added advantage to 
quickly resolve problems of this nature. 
Set and adjustments may improve with standardised work and training, which are all 
inherent features of Lean Manufacturing. The inclusion of standards, training and quick 
response communication tools, among others, are not adequately covered by 
Enaghani et al. (2009) in terms of their relationship with Lean Manufacturing or its 
performance. 
 
Overproduction 
Overproduction is when more products are produced than what the customer requires. 
Overproduction usually occurs when there is a lack of feedback from downstream 
processes and poor workload balancing. The establishment of a cycle in line with 
production requirements and as a function of available time may be used to level 
production outputs to meet customer requirements. This is referred to by Enaghani et 
al. (2009) as takt time. 
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As takt time is used in establishing performance (target versus actual), the 
visualisation of current production versus the targets may serve as a yard stick for 
production to chase. This level of communication may improve performance. 
Standardised work that developed labour activities into manageable work elements, 
in line with takt, promote flow. These are maturity variables that, when absent, may 
impede the objective of Lean Manufacturing. 
Enaghani et al. (2009) in their research did not consider the relationship between Lean 
Manufacturing and maturity in this context. It is important to understand the correlation 
between Lean Manufacturing’s unique tools and maturity to integrate these tools with 
other programmes towards improved performance. 
 
Transportation waste 
Transportation refers to the movement of work in process (WIP). This waste may result 
from a poor plant layout or poor process flow (Enaghani et al., 2009).  
Could improved communication through visualisation of the factory floor work in 
process levels for minimum and maximum stock levels provide improved flow and 
reduce transport waste? This waste can be shown to have been mitigated through 
adequate provision of the correct tools and techniques facilitated by specific maturity 
variables. 
 
Inventory waste 
This refers to surplus raw materials over and above customer requirements, which 
often require more space and additional handling time. The cause of this type of waste 
is typically a combination of poor communication, inadequate forecasts and poor 
scheduling. A logic that centres on having more stock in case of a shortage may also 
be a cause (Enaghani et al., 2009). 
Enaghani et al. (2009) allude to the relationship between Lean Manufacturing 
objectives and maturity. The inclusion of adequate communication structures (visuals, 
forecasting) and scheduling techniques (training and development of staff) infer a 
relationship. The significance of these relationships were not tested in the study. 
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Unused creativity 
This waste relates to the untapped potential of employees. It is caused by resistance 
to change, lack of employee involvement as well as a lack of effective training 
(Enaghani et al., 2009). 
Through an all-inclusive approach using small group activities this waste can be 
avoided and ideas generated towards improved performance. The importance of using 
creativity is not only linked to training as mentioned by Enaghani et al. (2009). 
Leadership and empowerment are also key considerations. Providing the environment 
for the creative ideas should precede the expectation from the workforce (Vallas, 
2003). Vallas (2003) and Enaghani et al. (2009) afford some insight into the promotion 
of creativity, but its relationship to specific performance areas is not relayed through 
their studies. 
 
Overprocessing 
This waste relates to parts of a process that add no value to the client, such as re-
work, excess inventory, reprocessing et cetera. In simpler terms, over processing may 
be viewed as doing something additional to what the customer is paying for (Enaghani 
et al., 2009). 
An improvement in integration between quality, production and sales departments may 
mitigate against this unrequired processing that often takes place in companies. The 
need to understand what adds value to the client, in terms of what is critical to quality 
and functionality, requires stakeholder engagement and structure. 
 
Movement waste 
Movement, in terms of Lean Manufacturing, refers to extra movements as a result of 
incorrect part locations, equipment and tools (Enaghani et al., 2009).The wastes 
identified by Enaghani (2009) demonstrate a relationship with specific requirements. 
These requirements or maturity variables are needed to effectively implement the 
Lean Manufacturing requirement to eliminate the waste. Through this elimination of 
waste, improved performance is achieved. 
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2.5.4 Lean Manufacturing tools and techniques 
 
Lean Manufacturing utilises many different tools and techniques to support its 
objectives, among them Value Stream Mapping, 5S, Single Minute Exchange of Die, 
Poke Yoke, Just in Time, Kaizen, Single Piece Flow, Kanban, Heijunka, Two-Bin auto-
replenishment, Takt Time, Cellular layouts, Standardised work and Balanced workload 
(Enaghani et al., 2009).These tools although applied in Lean Manufacturing have been 
adopted by other programmes (Okhovat et al., 2012).  
The importance to the research is that the various tools and techniques may provide 
an implicit maturity development as it is implemented.  
 
Value Stream Mapping 
This is a visual tool used to identify the flow of material from the start of the process 
right through to the customer. It supports in the identification of value-adding and non-
value adding activities. The objective of value stream mapping is to decrease the eight 
wastes. Data inclusions with this tool include cycle time, scrap and rework, lead times, 
and set-up and adjustment times for processes. 
It can be seen as a tool that improves communication, data measurement and tracking 
and also an empowering tool if done in a group setting. There is also a training and 
development aspect as the inputs into the tool require an understanding of the 
organisation’s processes and can, in itself, be used as a training tool once completed. 
5S 
This tool requires employee and management commitment. The purpose of this tool 
is to improve productivity through a clean and functionally orientated environment, free 
of clutter. This also serves to improve maintenance activities. Management 
commitment should be driven at the highest levels and the improvements must be 
celebrated (Enaghani, et al., 2009). The steps of this technique include: 
- Sort: Place everything in its correct place and in the most effective order to 
facilitate a productive environment. The start of the process is to remove all 
unnecessary items. Tagging exercises are conducted to maintain this step of 
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the technique. Tagging involves maintenance and shop floor personnel in 
remove unwanted items.  
- Set in order: Arrange the items in the workplace in the best order to optimise 
efficiency. 
- Shine: Improve morale through having a clean and bright environment in which 
to perform work activities. Tools should be kept clean and in order, work boards 
should be tidy and there should also be no obstructions to the work flow. This 
is simply a review of the first two steps. 
- Standardise: Develop procedures and daily checklists to ensure the review of 
the first three steps. 
- Sustain: This step requires commitment and frequency from top management 
towards the long term sustainability of the 5S technique. 
5S promotes cultural change and motivates the workforce. The tool exposes areas for 
improvement by identifying other wastes otherwise hidden (Okhovat et al., 2012). 
 
Single Minute Exchange of Die (Set-up reduction) 
This process improvement technique aims to reduce set-up time through the 
identification of external (process independent) and internal (process dependent) 
activities of the change-over process. In addition, the orientation and improvement of 
tools used in the process may be improved to speed up the process of the change-
over. Layout improvements may also be required. Non-value adding activities and 
transportation reduction may feature to reduce overall times (Enaghani et al., 2009). 
The ability of visual controls, communication, leadership and the culture of personnel 
towards quick responses to set up reduction is not provided adequate discourse in the 
study conducted by Enaghani et al. (2009). Can these variables, when included in the 
right context, have a relationship with improved delivery of the technique? This is a 
question that is central to the objectives of this research. 
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Error and mistake proofing (Poke Yoke) 
Poke Yoke attempts to prevent defects prior to their occurrence. It may be a 
mechanical, electrical or visual mechanism that prevents defects and mistakes from 
occurring (Enaghani et al., 2009). How does communication through visual controls 
and training affect error proofing techniques? If there is a relationship between 
improvement programmes and their tools with maturity variable of this nature, then the 
relationship must inform the implementation approach. 
 
Just In Time (JIT) 
In this technique, required parts are pulled in small batches from other processes for 
final assembly. The customer can be either internal or an end user. The tools for JIT 
include waste elimination, set-up reduction, continuous improvement and flexibility. 
Kanban (card system), autonomation and the Andon (trouble light) system also play a 
vital role in JIT (Enaghani et al., 2009). 
JIT requires a focus on visual controls and synchronised systemisation as the 
elements of the technique are evolved. The technique requires a steady inclusion of 
standard work, integrated computerised systems and culture changes to sustain 
(Ahmed et al. 2004).  
 
Kaizen 
Kaizen is the Japanese term for continuous improvement. Kaizen is small or big 
improvements focused on material, method, human element and machine 
improvements (Enaghani et al., 2009).  
Decarlo (2007) states that a Kaizen event is a process that is planned in advance and 
structured around a small group of people making focused improvements to one or 
more aspects of the business. This is an important tool in the Lean Manufacturing 
change management process. A Kaizen event can be combined with other tools such 
as Value Stream mapping, 5S and more (Decarlo, 2007). 
Kaizen events can be completed within the Six Sigma and TPM programmes to effect 
similar changes. Decarlo (2007) indicates that in order for Kaizen events to be 
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effective, solid upfront planning combined with training in Lean Manufacturing tools 
are vital requirements. 
The tool also fosters greater team activities and promotes a culture of improvement. 
The knowledge management from the technique becomes more implicit as team 
members use the tool. In some instances, involvement from finance and HR can 
amplify the power of the tools through the inclusion of financial related impacts for the 
Kaizen. HR may play a role of policy overseer where incentives are in place for savings 
realised from Kaizens. 
 
Single piece flow 
This technique seeks to achieve the movement of a single piece through a work cell. 
It has an impact on wastes such as inventory and waiting time, and improves the 
stability of processes, which ultimately enhances product quality (Enaghani et al., 
2009). 
 
Kanban 
Kanban is a card system used to promote JIT in factories. It aims to control the flow of 
material to the line in the correct quantities and at the right time. Benefits of the Kanban 
tools and techniques include quicker responses to material needs, overproduction 
avoidance, waste reduction and an involved work force (Enaghani et al., 2009).  
The use of systems to control Kanban cards, training of staff on Kanban and its 
objective, as well as the measurement and tracking of stock levels to trigger the system 
is not provided adequate discourse by Enaghani et al. (2009). How successful can this 
system be in an environment that does not have these maturity variables at the level 
required for it to function as intended? 
 
Heijunka 
This technique is based on scheduling the production based on a period of time and 
on the basis of volumes and product mix for that period. This changes uneven 
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manufacturing processes to even manufacturing processes, making them more 
predictable (Enaghani et al., 2009). 
 
Two-Bin auto-replenishment 
This technique may reduce downtime waiting for parts. It utilises two containers of 
inventory. When the initial bin of parts is used up, the time taken to replace the empty 
bin is equal to the time is would take to use a bin (Enaghani et al., 2009).  
 
Takt time 
This the time available in production per part produced. This time is the available time 
in production divided by the customer demand. This technique when applied allows 
for the determination of bin quantities for the two-bin system, optimises labour, 
identifies plant bottlenecks and evens production flow (Decarlo, 2007). 
 
Cellular layouts 
Cellular layouts allow for cross-trained and cross-functional team approaches for 
assembly and manufacturing operations. The objectives of cellular layouts are 
flexibility, speed, small batches, customisation and high quality work. This technique 
has multiple impacts across the eight types of waste (Decarlo, 2007). 
 
Standardised work 
This technique is required to sustain the gains made during Lean Manufacturing 
projects. This technique also serves to reduce variation in processes by maintaining 
the best possible standard (Decarlo, 2007). 
 
Balanced workload 
Workload balancing is the technique of ensuring that all processes and people are 
balanced according to the work takt time requirements. This requires work 
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measurement techniques to be applied and a comparison to establish loading 
percentages against the calculated takt time. This allows for a view on where the 
process is overloaded and underloaded and various other tools and techniques may 
be applied to ensure an even balanced workload (Decarlo, 2007). 
All of the tools and techniques mentioned above require specific maturity variables to 
be in place, or developed as part of the programme’s roll-out, to function as intended 
and have the required impact on performance improvement. What Enaghani et al. 
(2009), Decarlo (2007), Okhovat et al. (2012) and Ahmed et al. (2004) have failed to 
deliver is whether there is a relationship with these techniques that forms part of Lean 
Manufacturing with maturity. The programme is presumed to be an independent 
variable that uses these techniques to evolve organisations towards improved 
performance. This evolution delivers specific advancements to maturity that is not well 
understood from these literature sources and allows for further insight into the 
relationships that formed part of this study. 
 
2.5.5 Lean Manufacturing maturity considerations 
 
Liker and Morgan (2006) state that there is a requirement to determine how to adapt 
Lean Manufacturing tools within specific organisations. New organisations have fewer 
resources and have very little experience with Lean Manufacturing tools and 
techniques. This supports the intent of the research in finding the best implementation 
framework by understanding the relationships between Performance Improvement 
Programmes, Organisational Maturity Variables and Organisational Performance 
variables. 
Similarly, Amin and Karim (2011) highlight the need for Lean Manufacturing strategies 
to be developed and defined within the context of the respective organisation. This will 
assist in maximising the gains made through the various defined and implemented 
projects. 
Figure 8, below, illustrates the consideration given to the firm’s maturity level in the 
selecting the appropriate Lean tools and techniques.  
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Figure 8: Adapted from Amin and Karim (2011), showing the maturity 
consideration in selecting the appropriate Lean tools and techniques. 
 
Amin and Karim (2011) further highlight the necessity of linking up Lean Manufacturing 
implementation in terms of tool and technique selection with organisational maturity 
with particular reference to the life cycles that organisations go through, as illustrated 
in figure 9 below. 
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New or young 
organisation
Mature 
orgainsation
Support system 
tools
Lean/quality 
continuous 
improvement tools
Lean process 
tools
 Standard processes
 Work force
 Quality assurance
 Visual Management
 Workplace organisation
 Lot sizing
 Material Flow
 Machine
 Continuous Improvement
 
Figure 9: Selecting Lean Manufacturing tools and techniques on the basis of 
organisational maturity (Amin and Karim, 2011). 
 
Lean Manufacturing tools are classified as being appropriate on the basis of the 
organisational maturity profile defined (Amin and Karim, 2011). Support tools are those 
basic tools that seek to identify problems and provide a basis for solving them. These 
tools typically include Value Stream Mapping, 5S, performance measurement 
introduction, problem solving, tracking and measurement (boards for team areas with 
performance measures). Amin and Karim (2011) highlight tools to be used for more 
mature organisations as quality control tools and process tools. An area for 
improvement to the literature afforded by Amin and Karim is to provide further clarity 
in the applicability of tools to mature organisations. This is not evident from the authors 
and only alludes to these mature tools as process and quality control tools (improve 
efficiency and reduce variability). 
From the study conducted by Amin and Karin (2011), it becomes evident that there is 
an optimum approach to linking the tools on the basis of a company’s maturity. Where 
the research of Amin and Karim (2011) shows an opportunity to add additional value 
is how strong the relationship is between each specific maturity variable and the 
objective of the Performance Improvement Programmes. 
An example of this opportunity would be if a company has a flow issue and decides 
on implementing TPM. The use of standardised work for equipment conditioning 
where availability is low would not have as big an impact on availability. Instead, using 
practical training workshops on basic tools and empowering the team to develop their 
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own standardised work with time standards to balance the line towards improved flow. 
The team approach promoted by Lean Manufacturing facilitates this better with the 
provided tool sets. 
Understanding the full system using Value Stream Mapping, then developing the 
training needs analysis for implementation may prove of more benefit. However, in the 
absence of knowledge of the organisation’s level of training, measurement accuracy 
of its existing systems or internal communication (visual boards, standards and 
audits), the implementation is subjected to higher risk. 
Whilst Amin and Karim (2011) provide good maturity considerations, the significance 
of the relationship between Performance Improvement Programmes, Organisational 
Maturity Variables and Organisational Performance Variables is missing from the 
study in considering an optimum implementation approach. The authors do allow for 
an evaluation for the organisations maturity profile, however the link between the 
profile and tool deployment is an avenue for further development. 
One of the most widely used Lean Manufacturing tools (which is also used by Six 
Sigma and TPM) can be used to change the culture of the organisation as a point of 
entry (Pepper and Spedding, 2010). The development of other Organisational Maturity 
Variables such as IT (systemisation) supports systems to track and monitor data can 
be used to support Lean Manufacturing implementation. This provides evidence that 
maturity development can aid in the deployment of Performance Improvement 
Programmes and goes further to support a bi-directional flow relationship between 
Organisational Maturity Variables and Performance Improvement Programmes. 
Pepper and Spedding (2010) go on to state that a Lean Manufacturing focus on flow 
can be tracked and measured in terms of its impact through output versus actual 
performance. A link can now be made with systemisation facilitating Lean 
Manufacturing implementation and also in the tracking and measurement of progress 
for target versus actual (performance). The research of Pepper and Spedding (2010) 
continues to attribute Lean Manufacturing implementation success to the level of 
communication, degree of empowerment and culture. These variables can be viewed 
either as enablers or barriers for successful execution of the programme’s 
deliverables. 
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2.6 Total Quality Management (TQM) Performance 
Improvement Programme 
 
Besterfield (2003) states that Total Quality Management (TQM) is an enhancement to 
the traditional way of doing business and considers it to be a proven technique to 
guarantee survival in a global environment. TQM is the art of managing the whole 
organisation to achieve excellence. The programme uses the application of 
quantitative and human resources to improve processes (Besterfield, 2003). 
According to Besterfield (2003) there are six basic concepts to TQM: 
1. An involved management team that is committed to TQM. This is required to 
provide long term top-to-bottom organisational support 
2. An unwavering focus on both internal and external customers 
3. Involvement of the entire workforce 
4. Continuous improvement of the business 
5. Supplier partnerships 
6. Performance measurement tracking for processes 
TQM can be traced back to the 1930s when statistical process control was being 
developed. The appeal of TQM stems from the quality revolution in Japan and the 
establishment of the Malcolm Baldrige National Quality Award Programme in 1988 
(Bozdogan, 2010). In 1997, ISO 9000 standards were developed and codified which 
illuminate the TQM approach and objectives through a formalized system (Hoyle, 
2009). 
2.6.1 TQM approach 
 
TQM encompasses a set of practices, methods and specific techniques. TQM has no 
single definition and, according to Bozdogan (2010), lacks an integrative conceptual 
framework.  
It incorporates the perspectives of a number of key figures such as William Edwards 
Deming, Genichi Taguchi and Joseph Juran. TQM has evolved from its technical focus 
to include management paradigms to further systemic organisational changes 
(Bozdogan, 2010). 
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2.6.2 TQM objectives and benefits 
 
The techniques and tools applied by TQM serve to improve the quality and level of 
customer satisfaction in an organisation. Edwards Deming’s fourteen commands 
serve as the underpinning objectives of TQM. The basic premise of TQM focuses on 
exceeding what the customer expects, a committed and involved leadership, strong 
relationships with customers and suppliers, process management, employee 
involvement and continuous improvement. 
The objectives here show and overlap with Lean Manufacturing, Six Sigma and TPM 
but do not provide a detailed approach as propagated by each of these individual 
Performance Improvement Programmes. 
 
2.6.3 TQM tools and techniques 
 
TQM employs a set of tools that has been borrowed by the Six Sigma approach 
(Bozdogan, 2010). These tools and techniques include: 
- Statistical Process Control (SPC) 
- Error-proofing 
- Quality circles 
- Quality Function Deployment (QFD) 
- Benchmarking 
- Quality Management Systems 
- Failure Mode and Effect Analysis 
- Various Management tools (why-why analysis, nominal group techniques, 
affinity diagrams and more) 
-  
2.6.4 TQM organisational maturity considerations 
 
One key aspect of TQM is the degree of senior level leadership involvement. Although 
this is important for all Performance Improvement Programmes, it features strongly as 
a requirement for TQM.  The focus on quality improvement also features heavily at the 
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management level, so a committed and involved management is required. High levels 
of management attrition would therefore imply some major setbacks for the 
performance programme’s implementation (Bozdogan, 2010).  
Various studies have been conducted to formulate TQM into a conceptual framework 
similar to Lean, TPM and Six Sigma. It is however understood that the DMAIC 
approach fostered through Six Sigma, combined with a common tools set, serve as 
the TQM advancement required to make it a framework (Bozdogan, 2010). Bozdogan 
(2010) contends that TQM lacks a clearly defined core and a structured 
implementation methodology and as such cannot be viewed as a concept with which 
to drive strategic change. This, in effect, means that it would have little impact on 
advancing the maturity of organisations and, in some aspects where maturity is not 
considered, be difficult to sustain. 
Galloway (2009) indicates that Six Sigma is an advancement on the TQM 
Performance Improvement Programme as it has a validated framework for 
implementation. Because of this, Six Sigma will take precedence in this research as 
one of the three main studied Performance Improvement Programmes. 
 
2.7 Performance Programme Implementation 
Considerations 
 
This section of the literature study provided more evidence for the need to consider 
Organisational Maturity Variables when implementing a Performance Improvement 
Programme. The section sets the scene for the relationships that exist through the 
literature sources that were espoused towards identifying how these relationships take 
effect. 
The implementation of Performance Improvement Programmes is often at the core of 
difficulties that may impair the programmes’ long term sustainability (Jorgensen et al., 
2007). Indeed, programmes that are implemented incorrectly may result in higher 
intensity of work, leading to negative effects on employees. The focus of the 
organisation on the application of improvement tools and techniques in the pursuit of 
projects - over the development of organisational culture - may be seen as a cause of 
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programme failure (Jorgensen et al., 2007). Jorgensen et al. (2007) further suggest 
that by focusing on the development of a learning culture through structured and 
focused training, employees will enjoy the programme more. 
The research conducted by Jorgensen et al. (2007) provides evidence of the 
relationship between Performance Improvement Programmes and Organisational 
Maturity Variables. The incorrect implementation practices alluded to by the authors 
show the need for a framework that considers the maturity variables as a starting point 
for implementation. Jorgensen et al. (2007) do not indicate however what the 
implementer should do when faced with a multitude of programmes with varied primary 
objectives and maturity profiles.  
The link of Performance Improvement Programmes to organisational success in terms 
of improved results and sustainability has been confirmed by Dabhilkar, Bengtsson 
and Bessant (2007). The use of the Continuous Improvement Maturity (CIM) model 
developed by the Centre for Innovation Management (CENTRIM) has further proved 
the link between organisational maturity, performance programme adoption success 
and its impact on organisational performance. 
Nordin, Deros and Wahab (2010) indicate that a lack of focus on change management 
would result in unnecessary management time and energy without the desired results. 
In this instance, a programme that has strong elements of change management such 
as Lean Manufacturing should be a choice for consideration. Further to the selection, 
integration considerations that seek to deploy tools and techniques from other 
programmes should be basis for developing these maturity variables. The maturity 
variables if found to have a relationship with a specific programme would then be 
developed on that basis to present optimum results towards improved performance. 
Nordin et al. (2010) classify organisations into three categories: ‘non-lean’, ‘in 
transition’ and ‘lean’ companies. For non-lean companies, inadequate understanding 
of Lean, or poor attitudes toward the programmes from middle and senior 
management, are viewed as critical barriers for implementation success. 
Organisations that are in transition or are lean also consider poor employee 
understanding of Lean as a major obstacle towards its implementation (Nordin et al., 
2010). The main reason that employee understanding of Performance Improvement 
Programmes is important is that this contributes toward the development of a culture 
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facilitative of programme adoption and success (Nordin et al., 2010). This barrier can 
be remedied with appropriate communication methods and well-structured training. 
Turesky and Connell (2010) state that well-structured and clearly specified 
Performance Improvement Programmes often fail. Barriers influencing Performance 
Improvement Programme results include leadership commitment, communication, 
project selection, training, employee engagement, desire to improve, management 
resistance to change, project team selection, accountability and ownership (Turesky 
and Connell, 2010). 
Successful implementation is determined by the organisational culture. Hancock and 
Zayko (1998) note that production and quality may be negatively impacted when 
communication is not effective in the organisation. This implies a relationship between 
maturity and performance. Training for managers and employees at all levels is 
considered vital for cultural change and support towards Performance Improvement 
Programme implementation. This improves skills and confidence among the 
workforce, builds trust among workers towards the programmes’ objectives and serves 
to allow for the empowerment of employees through effective participation in projects 
and system elements (Turesky and Connell, 2010). 
The selection of the projects to form part of the Performance Improvement 
Programme, whether through Lean Manufacturing, Six Sigma, TPM or the other 
programmes, is important for a number of reasons. Often, project selection lacks a 
sound statistical background to inform the projects’ rationale and also their potential 
end states, before implementation actually occurs.  Projects that are not aligned to 
strategic business objectives also run the risk of not receiving management focus 
(Turesky and Connell, 2010). The involvement of workers in the project 
implementation phase, as well as in the deployment and initialization of systems 
attributed to Performance Improvement Programmes, improve the gains realised. This 
is due to the technical knowledge and shop floor related concepts that are only found 
through the workers themselves. The empowerment of employees in decision making 
also gives them a better understanding of the specific elements of the project. This 
influences the need for recognition, which fosters a culture of involvement in the 
company (Turesky and Connell, 2010). Accountability and ownership are important 
aspects for creating lasting change through Performance Improvement Programmes. 
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Mostafa, Dumrak and Soltan (2013) state that the involvement of team members 
serves as an implementation factor for Performance Improvement Programmes.  
The sequence of implementation is another consideration, not only when selecting a 
Performance Improvement Programme but also when determining the urgency of 
specific performance results. This is interpreted in the focus on impact of the selected 
Performance Improvement Programme approach. For example, although TPM may 
have a primary focus on equipment conditioning, it will also have impacts on flow 
through OEE improvement. This improvement is propagated through Focused 
Improvement activities, which is a TPM pillar underpinned by a common tool set 
shared with Lean Manufacturing and Six Sigma. The flow impact may come later in 
the programme’s implementation and this may be more urgent to the company than 
the quality impact being realised, due to poor equipment conditioning and ineffective 
maintenance activities. 
Okhovat et al. (2012) state that programme failure results when the application of tools 
that are not ready for implementation precede the required level of maturity. This 
alludes to a bi-directional flow between organisational maturity and Performance 
Improvement Programmes. If certain variables of maturity are under developed, a 
Performance Improvement Programme can support through the introduction of its 
model and tools specific variables. Likewise, if high levels of organisational maturity 
are in place for some variables, facilitation could be supported more acutely for certain 
areas of the Performance Improvement Programme. 
In their research, Okhovat et al. (2012) provide a strong focus on the need for an 
assessment of the factors that could affect the implementation success as well as the 
current state of performance. The research fails to provide evidence relating to specific 
variables that moderate Performance Improvement Programme implementation 
success. Farsijani and Carruthers (1996) propose a model that shows a supportive 
growth between maturity and Performance Improvement Programmes. This supports 
the role of organisational maturity as a moderating factor in facilitating Performance 
Improvement Programme implementation. 
The minimum number of tools should be used when implementing Performance 
Improvement Programmes, with the maximum benefit. This can only be achieved 
when the organisation’s weaknesses and strengths have been determined (Ross, 
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1991). This implies an understanding of the level of maturity presented with an 
organisation. It is a very broad assertion made by Ross (1991), however the underlying 
sentiment of current state versus required approach is linked to the problem statement 
of this research.  
Wong and Wong (2010) highlight the prominence of the human factor in the 
improvement of organisations. The reason for the Performance Improvement 
Programme is of vital importance. This is clarified through effective communication 
with the workforce and alignment to the organisation’s goals. The benefits of these 
programmes need to be illuminated by the executive and top management structures. 
Leading by example from the top levels, in terms of their involvement in projects, is 
critical to project success. This shows the importance of the specific programme and 
also encourages workers and project teams to implement with a sense of urgency. 
Project teams are also required to be structured well to facilitate communication. 
Teams must be equipped with the correct set of Performance Improvement 
Programme knowledge necessary for effective Performance Improvement 
Programme execution (Wong and Wong, 2010). 
The nature of implementation of the performance improvement programmes allows 
these barriers to be attributable across the board of programmes. Panneerselvam 
(2012), highlight the various barriers that result in Performance Improvement 
Programme failure. Critical success factors for TPM and Lean Manufacturing 
Performance Improvement Programme implementation include human orientated 
factors, process orientated factors and others, as outlined below. 
 
Human orientated factors 
The human factors include top management commitment, employee involvement and 
cultural transformation. 
Process orientated factors 
These factors relate to the proactive strategy of maintenance, training and education 
and ultimately the prevention of failures related to equipment and quality defects within 
production. 
103 
 
Cultural barriers 
The ability of management to motivate employees to develop specific skills is 
considered important. In addition, unions, ambiguous roles and responsibilities, 
minimal employee involvement, attitude towards poor quality and a lack of consistency 
are all cultural barriers towards Performance Improvement Programme impact 
achievement. 
Technological barriers 
These technological barriers relate to systemization, including maintenance systems 
for predictive and preventative activities, production quick response systems and 
automated data collection and analysis on various production processes. Tracking and 
measurement of production and process related metrics are not effective and are time 
consuming and often inaccurate. Information in the organisation is not used as 
effectively for continuous improvement as it is specified management targets. 
Insufficient training in the workforce, inadequate training on quality improvement 
methodologies, and poor flexibility in production due to long change-overs are 
additional barriers. 
Considerations for Six Sigma programme success 
The factors to consider differ slightly for Six Sigma projects due to the fact these 
projects require a more accurate process of defining and analysing the problem. In 
addition, structured teams of skilled Six Sigma practitioners are often required, thus 
increasing the investment by the implementing manufacturing entity. The features of 
Six Sigma which establish this difference from the other two Performance 
Improvement Programmes include; 
- Strategically aligned projects 
- Financial measurement tracking 
- Top management support and commitment 
- Committed resources with requisite skills (Black Belt and Master Black Belt 
level) (Galloway, 2009). 
The above literature now provides a clearer understanding of the requirements from 
organisations. The fact that Six Sigma requires some financial investment alludes to 
its use at only firms that have the financial leverage to sustain a dedicated team of Six 
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Sigma specialists. It is also of interest that TPM and Lean Manufacturing require 
extensive support from shop floor employees as well as management levels. This links 
up with the training and education requirement for the adoption of these programmes. 
It is therefore important to understand the level of training and trainability of the shop 
floor prior to the selection of the programme. 
Overburden on support staff to maintain the system is often prevalent in South African 
firms on the basis that shop floor education levels are not at the required level to 
support the introduction of the Performance Improvement Programme tools and 
techniques. 
Amin and Karim (2011) state that there is no existing means to determine which set of 
tools found in Performance Improvement Programmes is more effective in specific 
organisations based on their maturity. Organisations in the early stages of 
development do not have a solid foundation upon which to build their Performance 
Improvement Programmes. They may require a customized set of tools and 
techniques adapted from the various programmes to develop the next level of maturity. 
The opportunity identified by Amin and Karim (2011) is closely linked to the objectives 
of this research. 
Abdulmalek and Rajgopal (2007) classify Performance Improvement Programme tools 
according to the organisations’ maturity level, as defined in the Organisational Life 
Cycle developed by Lester, Parnell and Carraher (1993). For new organisations with 
low maturity, support system tools are used. These tools detect problems and are used 
to identify opportunities for continuous improvement and also quality enhancement. 
The second category of tools is used to reduce process variation and the third category 
of tools is used to solve problems that are external to the company’s value stream 
(Amin and Karim, 2011). This model of linking tools to maturity levels of firms is 
considered highly important by the researcher.  
The application of an integrated programme that starts off with a base set of common 
tools between the Performance Improvement Programmes is interesting. The 
establishment of correlation between tool application and maturity variables is absent 
from the research provided by Abdulmalek and Rajgopal (2007). Although the 
researchers propose a framework that considers maturity as a moderating variable, it 
fails to deliver in establishing the strength of the relationships between the objective 
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of each programme and the maturity variables. This leaves opportunities for 
developing framework that considers the correlation between maturity variables and 
Performance Improvement Programme towards amplified success. 
Based on the various literature sources, Six Sigma (which is considered an 
advancement to TQM due its framework) requires a structure that is costly whether an 
intrinsic part of the company or extrinsic. This in itself is applied at a mature level, 
however some literature sources contend that gains can and should be realised by the 
application of the tools within low maturity organisations, even though results may take 
longer. 
Total Productive Maintenance applies elements of Lean manufacturing and Six Sigma 
through its use of statistical process control techniques and its application of the tool 
sets through its eight pillars. TPM has an iterative and systematic framework for 
implementation through the 12 step deployment process develops culture, technology 
and training. It also considers the strategic intent of the initiative through the 
preparatory stage. 
The literature thus serves to provide evidence to the effect that Performance 
Improvement Programmes can induce organisational maturity. Conversely, 
organisational maturity can facilitate the adoption of the various systems and tools 
contained in the Performance Improvement Programme framework. Additionally, the 
research sought to provide a link between the problems impeding organisational 
performance and the specific focus of the Performance Improvement Programmes, to 
determine the best practice approach for South African manufacturing companies on 
the basis of their maturity and performance concerns. 
Table 7, below, provides a summary of referenced academic literature sources that 
show a set of recurring maturity variables that are linked to Performance Improvement 
Programmes. The sources provide linkages to the objectives of the Performance 
Improvement Programmes, but do not offer any framework that shows which 
Organisational Maturity Variables moderate specific Performance Improvement 
Programmes. The studies are also not within the context of the South African operating 
environment. 
The argument is therefore serviced by identifying if there is a relationship between 
specific maturity variables and improvement programmes and then also to establish if 
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there is a relationship between these same Organisational Maturity Variables and 
performance. Integration options between the programmes on the basis of their 
relative strengths and weaknesses could then be determined as established through 
the literature reviewed. Through an understanding of the organisation’s performance, 
programmes are selected (Okhovat, 2012). The state of the organisation’s maturity 
provides a starting point for implementers to identify the areas in which performance 
programmes could be affected negatively. Areas of amplification, where Performance 
Improvement Programmes outcomes can be bolstered, could serve as a point of 
departure. By using the developed maturity variables programme benefits may be 
realised sooner. This may in turn result in more rapid success in developing other 
maturity variables that assist in development, such as culture.  
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Table 7: Summary of referenced sources linking Organisational Maturity Variables with Performance Improvement 
Programmes and their performance measurement focus. 
Literature Linking Maturity and Performance Improvement Programmes Maturity Variables Identified Recurring  Performance Measures Identified 
1. TRACC (2013) 
2. Panneerselvam (2012) 
3. Okhovat et al. (2012) 
4. Turesky and Connell (2010) 
5. Amin and Karim (2011) 
6. Serna, Lopez and Cotes (2011) 
7. Leask (2011) 
8. Bozdogan (2010) 
9. Kristiansen (2010) 
10. Pepper and Spedding (2010) 
11. Enaghani et al. (2009) 
12. Galloway (2009) 
13. Siviy, Penn and Stoddard (2007) 
14. Jorgensen et al. (2007) 
15. Abdulmalek and Rajgopal (2007) 
16. Antony (2006) 
17. Truscott (2003) 
18. Nave (2002) 
19. Farsijani and Carruthers (1996) 
20. Lian and Landeghem (2002) 
21. McDonald et al. (2002) 
22. Lian and Landeghem (2002) 
23. Lynds (2002) 
24. Parker and Slaughter (1994) 
25. Raisinghani (2005) 
26. Spear (2004) 
27. Hancock and Zayko (1998) 
28. Achanga, Shehab, Roy and Nelder (2005) 
- Strategy 
- Organisational structure 
- Communication/ 
Visuals/Structures 
- Integration between support 
and manufacturing 
departments 
- Systems or systemisation 
- Policy implementation and 
adherence 
- Training and development 
- Organisational culture 
- Performance measures 
- Monitoring and evaluation 
- Standards development and 
process controls 
- Knowledge management 
- Empowerment 
- Roles and responsibilities 
- Internal Quality 
- Output Performance (target versus 
actual) 
- Equipment Availability 
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2.8 Performance Improvement Programme Integration  
 
This section considered the integration of Performance Improvement Programmes. 
The rationale behind the integration is reviewed through the various literature sources 
consulted. In addition, the benefits and short comings of the programmes are 
expounded towards establishing the need for integration. The relationship between 
Organisational Maturity Variables within the context of integration is also provided and 
delivers the needed theoretical underpinnings for the framework to follow in Chapter 
5. 
Many types of Performance Improvement Programmes exist. Each of these 
programmes subscribes to a certain implementation methodology, however, the 
programmes also have within them a shared set of tools and techniques. TRACC 
(2013) states that various tools from the programme types may be integrated in order 
to get synergistic benefits. This research will focus on three Performance Improvement 
Programme approaches on the basis of the researcher’s engagement with each of 
their methodologies. The reviewed literature has also shown that TOC and TQM lack 
a clear framework for implementation, while this research only considers programmes 
with clearly defined implementation frameworks. The programme methodologies 
considered in this research are Lean Manufacturing, Total Productive Maintenance 
and Six Sigma, because of its focus features and differentiated programme inception 
points (Nave, 2002).  
Jones (2007) states that Lean Manufacturing, Total Productive Maintenance and Six 
Sigma are prominent Performance Improvement Programmes that could be used for 
developing manufacturing firms towards world class levels. Lean Manufacturing and 
Six Sigma are well understood by most firms, however Total Productive Maintenance 
remains somewhat misunderstood although it is increasingly being adopted by many 
large firms as their Performance Improvement Programme of choice (Jones, 2007). 
Total Productive Maintenance could be employed as part of a Lean Manufacturing 
programme or employed as a programme on its own within firms. 
Okhovat et al. (2012) state that a synergistic approach to integrating key features of 
TPM, Lean Manufacturing and Six Sigma results in synergistic effects obtained 
through their respective unique strengths. The specific strengths of each programme 
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should be leveraged in the context of the existing maturity profile of the organisation 
in question. Applying one specific Performance Improvement Programme could lead 
to success, if the performance area affected was indeed its primary focus. However, 
as expressed by Okhovat et al. (2012), there is no guarantee of success as the 
organisation’s current state could be facilitative or problematic in terms of 
implementation.  
Pepper and Spedding (2010) note that using any Performance Improvement 
Programme in isolation has some limitations. Six Sigma will focus on defect elimination 
whilst Lean Manufacturing will focus on process flow optimisation.Each improvement 
programme begins its process from a different perspective. The different impacts of 
each programme can be categorized as primary and secondary impacts. As each 
programme is implemented, the results from its unique methodology start to appear 
similar. Nave (2002) states that the selection of the type of Performance Improvement 
Programme should be dependent on the culture of the organisation. Each programme 
would be implemented at different speeds and levels of efficacy depending on the 
cultural aspect or maturity of the organisation in question. Nave (2002) goes on to 
state that the unique characteristics of each programme should be contrasted against 
the values found in each manufacturing organisation. Organisations that value 
analytical studies and the various relationships informed through data would suit Six 
Sigma as a point of programme initiation. For organisations that seek visual change 
and flow optimization, the Lean Manufacturing programme is ideal.  
Lean Manufacturing, which is considered to be Toyota Production System-influenced, 
shows that there are various links between Total Productive Maintenance’s ‘16 big 
loss’ approach and the two pillars of Lean Manufacturing. 
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Figure 10: TPS and TPM Link Adapted from Shirose (2011). 
 
From figure 13 above, the inter-relationship between Lean Manufacturing and TPM is 
clearly expressed. Ultimately the two methodologies complement each other, however 
as expressed by Nave (2002) organisational culture could play a role in the selection 
and adoption of the Performance Improvement Programme. 
The fact that TOC seeks to eliminate process obstacles within the system alludes to 
an improvement in flow. Similarly with an increase in Overall Equipment Effectiveness 
(OEE), an increase in throughput would take place due to increases in performance 
and availability. In addition, Six Sigma that focuses on variation reduction would have 
an impact on the quality aspect of OEE. 
This makes for an interesting case to integrate, depending on the maturity variables 
that would determine the level of integration. Organisations that suffer from poor 
performance could benefit from rapid change where Six Sigma focuses on improving 
the quality of products through variation reduction. The use of small lots and 
production levelling techniques (line balancing) from the Lean Manufacturing 
approach could have improvements on the performance aspect of the organisation. 
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The availability of production equipment could be impacted through Autonomous 
Maintenance and Planned Maintenance which are Pillars of TPM. 
Jacob, Bergland and Cox (2009) state that there is no need for companies to select 
only one programme methodology. The linking of programmes offers more depth to 
the results. The failure to integrate may be attributed to the following: 
- The methodologies are considered applicable only to specific uses and in 
specific scenarios 
- Expertise in all three improvement methodologies is not always available 
- An effective integration process for the various methodologies is not available 
The opportunity for this research is to understand the maturity variables links with 
Performance Improvement Programmes in order to ascertain the correct methodology 
by the manufacturing organisation. The research outcomes may also be used to 
determine the best combination of unique tools to create a synergistic improvement 
effect. 
Mazumdar (2012) states that organisations have certain expectations from the 
improvement programmes. These expectations include: 
- The improvement programme should be easy to implement 
- The improvement programme should be focused on delivering early results 
- The improvement programme will not require a lot of investment in terms of 
capital and resources 
The requirements of the programmes are often spread across functional areas with 
each area having differing views and expectations and thus it is important that the 
improvement programmes have a holistic impact. The selection of one or more of the 
approaches is thus based on the one that will provide the greatest return based on its 
intended objective (Mazumdar, 2012). 
It is also understood that a single programme usually cannot address all the needs of 
an organisation (Okhovat, 2012). Each programme has specific strengths that should 
be leveraged based on the particular needs of the organisation, often with selected 
aspects of the programmes being used in particular areas of the organisation. The 
three approaches and combinations are thus deemed to be applicable in the following 
scenarios: 
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- High process variability would best be solved through a Six Sigma improvement 
programme 
- Total Productive Maintenance could be used to sustain Lean and Six Sigma 
interventions but also has a strong focus on high equipment reliability and to 
control production related costs 
- Lean Manufacturing would focus on the overall flow of the organisation’s 
resources to ensure fast turnaround times (Mazumdar, 2012) 
This does not mean that TPM and Lean Manufacturing cannot solve variation 
problems or that Six Sigma cannot be applied to improve equipment reliability. There 
are, however, certain programme specific tools that would provide quicker and 
possibly better results. The underpinning aspect of all three is to involve the employees 
of the organisation.  
Thomas et al. (2006) concluded that an application of the DMAIC Six Sigma 
methodology has been proven to be most successful when integrated with the 
underlying theme and objectives of TPM. The TPM strategy has very close links with 
the Six Sigma approach (Thomas et al., 2006). 
Serna, Lopez and Cotes (2011) identify the fact that different improvement 
programmes may be implemented at various organisational maturity levels. This would 
place the three improvement approaches at different levels within the organisation with 
a focus on a common goal. The authors contend that Total Productive Maintenance is 
the base for the implementation of the three improvement programmes since TPM can 
be considered an all-encompassing approach. The research by Serna et al. (2011) 
identified that TPM should focus more broadly than just improving Overall Equipment 
Effectiveness (OEE) but also on products, processes and services growth. The 
approach of TPM may be widened through the early initialisation of the TPM pillars of 
early management, education and training, autonomous maintenance and planned 
maintenance. 
Womack (2003) states that when comparing Lean Manufacturing, Six Sigma or TPM 
an interrogation of the company’s value stream should be considered. The focus of all 
three improvement programmes should be on value creation for the customer. 
Through every step of the value stream a series of questions may be posed to identify 
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which improvement programme or tool from a specific programme should be 
employed. These questions include: 
- Is the step valuable? Is it necessary for the customer? 
- Is the step capable? Can it be conducted in the exact same way every time? 
- Is the step available? Can it be performed whenever it is needed? 
The above three questions would allow one to select the correct improvement 
programme and associated tools according to Womack (2003). Step 1 could be 
attributed to selecting a Lean Manufacturing approach. Step 2 infers variation and thus 
requires a Six Sigma approach. Step 3 requires up-time of equipment and thus a TPM 
programme might be best suited. 
DMAIC is the approach for Six Sigma whilst the Kaizen Event is the technique for Lean 
Manufacturing improvements. The Six Sigma DMAIC approach is more intricate in its 
application and is also applied to more complex problems (Decarlo, 2007). Kaizen 
Events can be incorporated into Six Sigma and the analysis techniques from the 
measurement and analysis phase of DMAIC can support Kaizen Events. 
Theisens (2010) highlights that Six Sigma contains many sophisticated tools that need 
to be applied in the correct way, whereas the human element is especially critical in 
Lean Manufacturing programmes. These factors are crucial in deciding which tool set 
to use or to combine, as is the case when embarking on a combination of improvement 
programmes such as the Lean Six Sigma combination. The Lean Six Sigma approach 
utilises a combined set of tools and techniques from both improvement programmes 
to reduce lead times and operational costs and improve quality. An ideal approach 
proposed by Theisens (2010) is adapted in figure 14 below. 
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4. Design for Six Sigma
- Robust design
- Reliability
3. Six Sigma
- Variability reduction
- Process capability
2. Lean Manufacturing and TPM
- Waste reduction
- Total Productive Maintenance
1. Small Group Activities
- 5S
- Kaizen Events
 
Figure 11: Adapted from Theisens (2010) on selecting improvement 
programmes. 
 
Stamm, Neitzert and Singh (2009) provide a high level comparison of the three 
improvement programme approaches as illustrated in table 9 below. 
Table 8: Comparison of improvement programmes, adapted from Stamm et al. 
(2009). 
 TPM Lean Manufacturing Six Sigma 
Origin Nippondenso Toyota Motorola and General Electric 
Focus 
- Waste, loss and downtime 
reduction 
- Value creation, 
material and 
information flow and 
pull perfection. 
- Factor production 
optimisation. 
- Reduction in process 
variation 
Distinguishing 
Characteristics 
- Team involvement on the 
shop floor 
- Higher process capability. 
- Zero defects and zero 
breakdowns 
- The preventative 
maintenance concept and 
autonomous maintenance 
concept as applied through 
the TPM pillars. 
- Pull mechanics 
- Takt time for 
production planning of 
factor production 
inputs, interim store 
buffers 
- Value stream mapping 
and resource 
efficiency concept. 
- Organisational 
structure with 
improvement experts 
driving improvements, 
project orientated 
- Prominent use of 
statistical process 
tools and other 
problem solving 
techniques. 
 
The literature review provides an interesting set of combinations of the various 
improvement programmes and also the rationale for selecting a specific programme. 
These programmes may be linked to the development of organisational maturity and 
subsequent performance improvement impact on cost. There are a specific set of 
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barriers to organisational maturity that impact on the selection of Performance 
Improvement Programme. 
Okhovat et al. (2012) state that when integrating Performance Improvement 
Programmes, one of the techniques tends to become dominant based on the 
performance issue most affecting the company. There are a number of shortcomings 
of current implementation frameworks that require integration and a focus on maturity 
to strengthen results. The weaknesses identified by Okhovat et al. (2012) in terms of 
these implementation frameworks serve the current problem statement of this 
research well. The consideration of maturity on the basis of the specific variables in 
relation to its presumed moderating role is outlined in table 8, adapted from Okhovat 
et al. (2012). 
Table 9, below, shows the shortcomings of Performance Improvement Programme 
implementation with respect to maturity (systematic reason for selecting 
programmes/tools) as well as the link with performance measures in executing the 
implementation activities. 
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Table 9: Adapted from Okhovat et al. (2012) highlighting the shortcomings of existing implementation frameworks. 
Literature Source Ineffective 
Performance 
Measures 
Implementation 
sequence issues 
Failure to link 
maintenance and 
production during 
implementation activities 
Lack of 
proper 
structure 
No integration 
between 
Performance 
Improvement 
Programmes 
Lack of 
alignment 
to strategy 
Lack of a system or 
reason to link 
techniques and tools to 
performance 
requirements 
Schonberger (1986) Yes Yes  Yes Yes Yes Yes 
Gunn (1987) Yes Yes Yes Yes Yes Yes Yes 
Farsijani and Carruthers 
(1996) 
Yes Yes  Yes   Yes 
Sharma and Kodali 
(2008) 
 Yes      
Nachiappan et al. 
(2009) 
 Yes   Yes   
Sharma (2005) Yes  Yes     
Basu and Wright (1996) Yes Yes  Yes    
Jetley and Catalano 
(1999) 
Yes Yes Yes   Yes  
Hung et al. (2001)   Yes  Yes   
Kasul and Motwani 
(1997) 
  Yes  Yes   
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2.9 Industry Types for Performance Improvement 
Programmes 
This section served to evaluate the relevance of industry type and process in selecting 
Performance Improvement Programmes. The various sources consult allude to cross 
implementation of programmes across industry and process. 
Pepper and Spedding (2010) note that Performance Improvement Programmes are 
implemented in a number of industries. This is supported by Pande, Neuman and 
Cavanagh (2010), who further state that regardless of size or process type, the 
programmes can be personalised to suit the needs of the organisation. 
Each classification (process type, size and industry) has its own unique challenges 
that require ‘tweaking’ of the implementation to develop the most applicable format for 
delivery of the Performance Improvement Programmes requirements (Asif, Lowik, 
Weusthof and De Bruijn, 2009). Sehwail and De Yong (2003), and Antony (2006), also 
link the application of Performance Improvement Programmes to service industries. 
Table 10, below, summarises the link between programme, industry and process. 
Table 10: Adapted from Pepper and Spedding (2010), Pande et al. (2010) and 
Sehwail and DeYong (2003) showing Performance Improvement Programme 
links to industry and process. 
Performance Improvement 
Programme 
Process 
1. Six Sigma Focus on variation reduction and well suited to 
continuous process environments and transactional 
processing. 
2. Lean Manufacturing Suitable for a variety of manufacturing or service types. 
The focus of the programme is on flow optimisation. 
3. TPM Suited to fabrication industries where equipment 
intensive processing is a major input factor. 
 
Sareen, Laux and Marshall (2010) highlight that, although organisational size, type 
and processes allow for some Performance Improvement Programmes to flourish over 
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others, the application of the programmes are subject to a number of other variables 
including maturity, which is one of the focal points of this research. 
Various literature sources show successful implementations of Lean Manufacturing, 
TPM and Six Sigma in different industry types and sizes, as reflected in table 11 below. 
Table 11: Performance Improvement Programme literature analysis for 
successful implementation by industry and process. 
Literature 
Source 
Research 
Information 
Industry Type 
Successfully 
Implemented 
Programme Size 
Gagnon and Michael 
(2003) 
Survey questionnaire 
applied to 167 
employees in one 
company 
Wood Manufacturer Lean 
Manufacturing 
Medium 
Thomas et al. (2006) Case study Castings industry Total Productive 
Maintenance 
Medium 
Zayko, Douglas and 
Hancock (1997) 
Case study Plastics Manufacturer Lean 
Manufacturing 
Medium 
Morrey, Pasquire and 
Dainty (2010) 
Literature review with 
constructs and findings 
Services Industry 
(Multiple) 
Six Sigma and 
Lean 
Manufacturing 
All 
Engelund, Breum and 
Friis (2009) 
Qualitative interviews 
and case study in one 
company 
Food production  Lean 
Manufacturing 
Medium 
 
Lucy (2008) highlights that Performance Improvement Programmes can be 
implemented across industries and may be suited, but not limited, to specific 
manufacturing settings. Ghaleb, El-Sharief and El-Sebaie (2014) demonstrate through 
their research that Six Sigma and Lean Manufacturing are applicable to a variety of 
industries, company sizes and process types. 
The various literature sources consulted have, in some instances, had a narrow focus 
on a small sample. There has been notable success across the various industries and 
process types. It appears that each process and industry type has specific challenges, 
and these challenges can be overcome when the programmes are tailored to the 
company or integrated with each other. 
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2.10 Organisational Performance Variables Considerations 
 
This section evaluated various literature sources to identify the relevant Organisational 
Performance Variables. The purpose was also to establish performance variables that 
are linked to the Performance Improvement Programmes and Organisational Maturity 
variables as unique identifiers. With the Performance Improvement Programmes 
evaluated in terms of their objectives in previous sections, the performance variables 
would allow for easier linkages in the framework established as part of this research. 
The identified Organisational Performance Variables were evaluated in terms of their 
importance within the South African manufacturing industry through the research 
instrument developed in Chapter 3. This served to satisfy the research objectives and 
affirm an improvement integration strategy linked to these performance variables. The 
linkages with Organisational Maturity Variables is also espoused through various 
literature sources. 
Each of the three Performance Improvement Programmes that form part of this 
research have a primary focus on a specific area of performance. Whilst cost is an 
objective, a preceding set of variables includes: the quality aspects, the performance 
from an output perspective, and the equipment uptime, which influences availability 
(Okhovat et al.2012). Each of these performance measures has a primary link to a 
Performance Improvement Programme. This allows for linkages to be made between 
Performance Improvement Programmes, Organisational Maturity Variables and 
Organisational Performance Variables (Okhovat et al., 2012).An example would be 
the instance of quality, which is linked to Six Sigma. If it is found that a particular 
operation has excessive quality defects, and there is a link made to a specific maturity 
variable, selection of a Performance Improvement Programme could be based, not 
only on the primary performance factor link, but also on the maturity variables most 
impacted by the Performance Improvement Programme. This would allow for a unique 
perspective to be taken towards the integration of these programmes. 
With the literature sources consulted and the primary focus areas of the programmes 
defined, quality, performance and availability would be best suited as performance 
measures based on their links to the primary objectives of the three Performance 
Improvement Programmes. Internal quality focusses on variation in the process, 
output performance is the actual versus the target element. An example would be 
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actual cycle time versus takt time. The availability variable is based on uptime of the 
equipment in the manufacturing operation. 
Research conducted by Krishnan and Kriebel (2000) highlight quality and target 
versus actual performance as relevant measures to establish the impact Performance 
Improvement Programmes have. Similarly, Jiang, Klein and Hwang (2004) also 
identify the measures of quality and performance as relevant measures for programme 
implementation. The sentiment from the studies conducted by Bozdogan (2010) and 
Pintelon et al. (2008) establish these three performance input variables as relevant in 
the measurement of the impact that Performance Improvement Programmes have on 
an organisation.The various studies appear to show a pattern in the application of 
these three measures. The various sources also reflect upon OEE as a measure that 
may be applied to all three Performance Improvement Programmes. OEE applies the 
inputs of Internal Quality, Output Performance and Equipment Availability in 
measuring Performance Improvement Programme efficacy. 
 
It is necessary to have a common measure or set of performance variables that can 
be universally applied to all three Performance Improvement Programmes. This would 
allow for the development of a framework that links the programme objectives to these 
performance measures considering the relationship of Organisational Maturity 
Variables with these three Organisational Performance Variables. 
 
2.10.1 Organisational performance relationship with maturity 
 
Dijkman, Lammers and Jong (2015) state that process maturity development can 
result in performance improvement. A large number of previous studies have also 
shown this relationship. The studies (referenced in table 10) show a positive 
relationship between Organisational Maturity Variables and Organisational 
Performance Variables. The studies also show that improved morale, communication, 
standards and planning (measurement and roles) all have a relationship with improved 
quality and productivity (output performance).  
Dijkman et al. (2015) contend that there is little research to support the relationship 
between specific Organisational Performance Variables and specific Organisational 
Maturity Variables (process maturity). To further develop maturity in organisations, 
121 
 
effort needs to be placed on linking the maturity variables with tools and techniques 
that develop maturity, such as Performance Improvement Programmes. Consideration 
of the current state of performance and its relationship to the current maturity level of 
the organisation also requires further study (Ravesteyn, Zoet, Spekschoor and 
Loggen, 2012).Ravesteyn et al. (2012) indicate through their research that there is a 
positive linear relationship between Organisational Performance Variables and 
Organisational Maturity Variables (process maturity). They conclude by stating that 
further research is required to show how specific maturity profiles are linked with 
country-specific situations (macro and micro economic considerations). This can only 
be achieved when more countries accept that this relationship exists and establish the 
correlation between the constructs and their associated variables. 
Tarhan, Turetken and Hajo (2015) identify through their research that maturity 
development can lead to improved organisational performance. The researchers state 
that further research is required to validate and further understand the relationships 
between specific variables for both performance and maturity. This would allow for 
more informed improvement frameworks leading to greater performance gains. 
Table 12 summarises the supportive literature studies linking performance with 
process maturity and other related continuous improvement maturity models.   
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Table 12: Adapted from Dijkman et al. (2015) showing empirical studies linking Organisational Performance Variables to 
Organisational Maturity Variables. 
Study Research Method Maturity Model Linkage 
Confirmed Relationships (Maturity 
and Organisational Performance 
Variables) 
1. Jiang, Klein and Hwang (2004) 
 
2. Hersbleb and Zubrow (1997) 
 
 
3. Krishnan and Kriebel (2000) 
 
4. Lockamy and McCormack 
(2004) 
 
5. Hoffman and Reiner (2006) 
 
6. McCormack (2001) 
 
7. Deephouse, Goldenson, 
Kellner and Mukhopadyay 
(1996) 
Survey (154 
respondents) 
Survey (138 
respondents) 
Secondary data 
 
Survey (523 
respondents) 
 
Survey (60 
respondents) 
Survey (110 
respondents) 
Survey (87 
respondents) 
Process Maturity Model 
(Capability) 
Process Maturity Model 
(Capability) 
Multiple models 
 
Multiple models 
 
 
Multiple models 
 
Process Maturity 
 
Process Maturity and specific 
practices 
Quality, Performance (output) 
 
Overall organisational performance  
 
Quality, Performance (output) 
 
Overall organisational performance 
 
 
Overall organisational performance 
 
Overall organisational performance 
 
Overall organisational performance 
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2.11 Organisational Maturity Variables Considerations 
 
This section reviewed various literature sources with the aim of establishing the most 
pertinent Organisational Maturity Variables to form part of this research. A critical 
analysis was applied to the reviewed literature sources to ensure the variables were 
unique and related towards Performance Improvement Programmes and 
Organisational Performance Variables. 
This research aimed to establish the relationships that exist between the Performance 
Improvement Programmes, Organisational Maturity Variables and Organisational 
Performance Variables. Mulder (2015) states that continuous improvement models 
are wide ranging and varied in their application. The aim of these models is to establish 
organisational maturity but without a linkage to the development of maturity towards 
world class levels. Organisations develop their maturity towards improved 
performance levels to meet changing customer demands (Lepmets, McBride and Ras, 
2012).  
It can be deduced from the literature sources that organisational maturity is an 
important consideration in developing improved performance, however the lack of a 
definitive approach that illuminates the role of maturity and its possible correlations 
with Performance Improvement Programmes and Organisational Performance 
Variables remains elusive. Bititci, Garengo and Ates (2014) indicate the abundance of 
maturity models that have no set definition. Their purpose is geared towards setting a 
basis from which to improve. These maturity models serve to enhance the application 
of Performance Improvement Programmes. Mulder (2015) identifies that there is a gap 
between the desired application of maturity assessments and models towards the 
selection of programmes that best suit the performance needs of the organisation. 
Although there are many maturity models, process maturity models are important in 
the instance of the research objectives requirements of this research. The maturity 
relationships could be used in a new framework that fills the gap of applying 
Performance Improvement Programmes towards greater success in Organisational 
Performance Variable development. Curtis and Alden (2006) state that there are five 
maturity levels for organisations in terms of business process improvement: 
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- Level 1: The organisation lacks consistent processes for performing business 
activities. Overburden is frequent and frequent fire-fighting consumes 
management time. 
- Level 2: Stable work units performing repeatable procedures. 
- Level 3: Standard integrated end-to-end business processes. 
- Level 4: Statistically stable processes with predictable outcomes. 
- Level 5: Proactive improvement actions to achieve the process capability 
required to meet the changing business objectives. 
From the reviewed literature on Organisational Maturity Variables, it is evident that the 
success of the programme hinges on the ability of the organisation to overcome the 
barriers to implementation. These implementation barriers appear to become worse 
the lower the level of maturity of the organisation. This is important to understand as 
it relates directly to which Performance Improvement Programme tools and techniques 
to apply.  
The flow of maturity starts with the processes and practices that must first be instituted 
in order to manage the business. These allow for better control from the workforce and 
subsequent management. The purpose is to eliminate the reactive stance to problems 
in the organisation. The organisation needs to develop management capability to shift 
to a proactive environment. This establishes a controlled environment for 
manufacturing. 
Stabilising the workload is vitally important to Performance Improvement Programme 
selection and adoption. The maturity of the organisation at this (Level 2) as contended 
by Curtis and Alden (2006) requires the employees to be trained and have balanced 
loading. The selection and impact of the Performance Improvement Programme would 
hinge on the management of the workforce. Level 2 maturity can be established by 
managing the processes and protocols, according to Curtis and Alden (2006). 
 
Organisational business governance 
The aim is to establish accountability for the organisation’s results and overall 
performance (Curtis and Alden, 2006). This can be seen as employee roles and 
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responsibilities towards their functions in establishing performance through specific 
programmes. 
Organisational process leadership 
This leadership comes from the top of the organisation to promote the improvement 
of the business processes towards higher maturity (Curtis and Alden, 2006). It 
provides an enabling environment and promotes the strategic objectives throughout 
the organisation. 
Work unit requirements’ management and planning 
This requires the development of standardized and well documented expectations that 
hold workers accountable. This allows for the balancing of work that is agreed to and 
understood by all (Curtis and Alden, 2006). 
Work unit monitoring and control 
This relates to regular evaluation of the outputs in line with the standards and 
performance requirements put in place (Curtis and Alden, 2006). Developing the 
standards to monitor and control are pivotal. The measurement of these standards are 
linked with maturity development as well. 
Work unit performance 
Creating coordination and control towards achieving the defined goals and 
performance requirements (Curtis and Alden, 2006). 
Work unit change management 
This provides a basis for the control of changes through records to develop the 
organisation’s learning and lessons for future employees (Curtis and Alden, 2006). 
The development of the process and team members towards a stabilised work 
environment facilitates the move towards standardization of processes. This seeks to 
promote a reduction in process variation. Best practice approaches are harnessed and 
shared amongst team members in the organisation. These best practices are then 
articulated with a set of performance measures to control the work output in line with 
the expectation set by the team and organisation. Knowledge transfer must be 
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facilitated through the organisation when new learnings emerge to develop common 
standardized work processes (Curtis and Alden, 2006). 
To create a standardized maturity level 3 organisation, a specific set of activities is 
required, according to Curtis and Alden (2006). 
Organisational process management 
Organisational process requires a standardised formulation of work processes. The 
knowledge and learnings of each process must be geared towards sharing it in the 
organisation through team meetings, improvement forums and more. The strength and 
weaknesses of the processes are used as a basis for improvement and establishing 
revised standards (Curtis and Alden, 2006). 
Organisational competency development 
The basis of organisational competency development hinges on the skills 
development of the workforce with the aim of empowering them with the correct tools 
to improve their processes and products towards improved standards (Curtis and 
Alden, 2006). 
Organisational resource management 
This relates to the planning and organising of the organisation’s human resources, 
computer and information technology requirements as well as the equipment needs 
and expectations (Curtis and Alden, 2006).  
 
The next process implementation level allows an organisation to manage its 
operations quantitatively. The next level utilises the Six Sigma objective of process 
predictability. This is stabilizing the process to the point of predicting with a set 
confidence how the process will react and how it links up with what is expected in 
terms of customers’ demands. Statistically stable processes are thus a development 
of the previous foundation of balancing the work load for consistency, managing the 
process for stability, standardizing the best practice and then moving on to predicting 
the processes (Curtis and Alden, 2006). 
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Knowledge management can now occur at the 4th level of maturity. The key 
requirements for a level 4 mature organisation focusses on establishing a predictable 
process. 
Organising common assets 
The organisation is required to seek out commonalities in products and services to 
improve the performance of quality, cycle times and predictability (Curtis and Alden, 
2006). 
Product and service integration 
Interdependent disciplines are bolstered through the integration of standardised work 
across processes in the organisation (Curtis and Alden, 2006). 
Organisational capability and performance management 
The capability of the process is quantitatively defined and baselines are measured in 
order to manage the processes through specific quantifiable measures (Curtis and 
Alden, 2006). 
 
To improve process capability that does not manage the customers’ specifications, the 
optimisation of the process must take place. Level 5 maturity considers management 
activities to proactively improve the process towards becoming more capable. This 
includes training, research and development, new equipment, automation and small 
incremental improvements. Level 5 suggests a mix of TPM, Lean Manufacturing and 
Six Sigma. A review of these maturity stages alludes to the initialisation of Lean 
Manufacturing or Total Productive Maintenance with a progression toward Six Sigma 
process and variation control through statistical analysis. The improvement activities 
appear to share the tools and techniques to improve process capabilities. 
Although Curtis and Alden (2006) provide a level approach to maturity development 
and recommend specific tools form the Performance Improvement Programmes, the 
relationship between these programmes and performances are absent in the research. 
The relative importance of the specific maturity variable is also not expounded and this 
leaves further questions relating to Organisational Maturity Variables and its 
relationship with Performance Improvement Programmes. 
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Standardisation
Intergration
Transformation
Systemisation
Training and development
Roles, goals and 
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Knowledge management
Results and tracking
Stage 1 – No 
Continuous 
Improvement
Stage 2 – Expert 
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Stage 3 – 
Functional 
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Stage 4 – 
Integrative 
improvement 
system
Stage 5 – Learning 
Network
Total Productive Maintenance
Lean Manufacturing Six Sigma
 
Figure 12: Adapted from Leask (2011) for specific programme objectives. 
Leask (2011) proposes a model (figure 12) for the determination of maturity 
considering nine themes across five stages of maturity: 
- Strategy 
- Standardisation 
- Integration 
- Transformation 
- Systemisation 
- Training and development 
- Roles and responsibilities 
- Knowledge management 
- Results and tracking 
According to Okhovat et al. (2012), TRACC (2013), Pepper and Spedding (2010) and 
Leask (2011), there are a few organisational attributes or variables affecting 
Performance Improvement Programmes implementation. These variables shift as 
maturity increases within organisations. Maturity in this regard relates to a shift from 
project based improvements to a more systemised, cross-functional process driven 
approach. The variables of an organisation against which maturity is associated are 
described as follows: 
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1. Strategy: The vision of the organisation as it links up with the specific 
improvement system goals is vital for Performance Improvement Programme 
success. The fundamental intention here is to ensure that the improvement 
system’s end goal is linked with the goals articulated through the company’s 
vision. The vision is well understood by the company’s senior leadership. 
2. Standardisation: A unified and shared vision is required across all functional 
areas of the organisation. An involved, step by step approach to improvement 
is required that is capable of driving implementation across the value chain that 
is sustainable. 
3. Transformation: Phased implementation plans are required to ensure the 
transformation of teams based on the new required skills for the Performance 
Improvement Programme. Organisational changes should take effect that show 
inclusive, cross-functional team engagement that focuses on fault finding, 
problem solving and improvement activities. 
4. Systemisation: Auditing, standard operating procedures, competency 
acquisition and various data collection protocols and evaluation are required to 
work in unison. 
5. Training and Development: Train the trainer concept is vital and requires 
managers to share knowledge in a structured manner down the line. Training 
on specific Performance Improvement Programme tools must be strategically 
mapped out on the implementation road map and in line with the company’s 
vision for continuous improvement. Language specifications should be 
changed to suit the trainees. 
6. Roles and Responsibilities: Performance management system should be 
linked with the knowledge transfer requirements. Operational resource 
capacities should be linked up with the training received and realistic results 
agreed on for execution using the Performance Improvement Programme. 
Accountability is crucial to sustainability. Training and development is linked to 
this attribute and should be synchronised with results expected. 
7. Knowledge Management: Implementation progress could be fast tracked with 
effective knowledge sharing in the organisation. Implementation requirements 
is one aspect of knowledge management and the other relates to converting 
tacit knowledge from employees into explicit knowledge for all to learn from in 
an open and easy-to-access manner. This second requirement for knowledge 
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management is often facilitated through process teams in structured 
engagement sessions.  
8. Results and Tracking: The ability of the organisation to track results through 
the organisation related to performance of the processes and the improvements 
made. 
Dabhilkar, Bengtsson and Bessant (2007) state that the CI (continuous improvement 
or process maturity) maturity model considers the impact of organisational behaviour 
on continuous improvement implementation success. The success is measured in 
terms of impact and sustainability as it relates to various performance measures such 
as quality, flexibility, dependability, speed and cost. 
The CI process maturity model was developed by the University of Brighton over a 
decade long industry research programme (Dabhilkar et al., 2007). It focuses on 
repeating tasks and activities until they become an implicit part of the organisational 
day-to-day activities. This relates directly to having the required cultural transformation 
stemming from frequently repeated activities. It provides a suitable outline that allows 
organisations to gauge which aspect of organisational behaviour needs to be improved 
on in order to further develop and promote CI in the organisation. The five capabilities 
asserted by the CI maturity model as stated by Bessant and Caffyn (1997) are: 
1. Pre-improvement: There is no formalised improvement structure in place. 
Problem solving is ad hoc by specialists and not intrinsic to the organisation. 
2. Structured improvement: A formalised structure to effect improvement 
activities is evident. Problem solving tools and techniques are supported by 
basic performance improvement tools. This structured approach is run in 
conjunction with production related activities. 
3. Goal-orientated improvement: The combination of stage 2 activities with a 
strategic set of goals. A measurement system is put in place to track the 
improvements against the goals. 
4. Proactive improvement activities: The combination of stage 3 with the 
problem solving responsibility allocated to the CI teams. 
5. Full performance improvement: Performance improvement is natural to the 
organisation. New learning is adopted and shared automatically and all staff 
members are involved. 
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Bessant and Caffyn (1997) link up the maturity model to a set of interrelated abilities 
that seek to bolster organisational capability. The development of specific abilities 
alludes to behavioural changes in the organisation and thus changes to maturity. To 
improve the results from Performance Improvement Programmes, organisations are 
to learn new abilities that change the behaviour of the organisation. 
Dabhilkar, Bengtsson and Bessant (2007) have linked the organisation’s ability in lieu 
of Performance Improvement Programmes with the behaviour of the organisation as 
expressed in Table 13.  
The mechanism to develop these abilities lie in the application of the various tools and 
techniques afforded through the Performance Improvement Programmes. The 
progression from the basic techniques to the more advanced techniques indicate a 
stepped progression where maturity levels and tool applications are synchronised. 
The link between organisational ability and behaviour can be seen as the same link 
between the objectives of Performance Improvement Programmes and the 
Organisational Maturity Development. 
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Table 13: Adapted from Dabhilkar et al. (2007) organisational ability supporting 
organisational behaviour for maturity development. 
Organisational Ability Behaviour Demonstrated 
Development towards Continuous Improvement 
(performance improvement) with regards to the development 
of the ability to sustain involvement in the Performance 
Improvement Programmes. 
- People make use of some form of problem solving 
in the organisation. 
- People use appropriate tools and techniques in 
their improvement activities. 
- Groups initiate and carry out activities for 
improvement. 
Focusing the performance improvement activities in line with 
the strategic objectives of the company. 
- Prioritisation of improvement activities in line with 
strategic intention of the company. 
- Groups and individuals monitor and measure their 
improvements against strategic goals. 
- Improvement is an integral part of the employees 
work. 
Performance Improvement Programme communication 
through the company. Moving the programme across 
boundaries. 
- All levels of the organisation working toward 
continuous improvement goals. 
- Specific improvement activities are taking place 
with customers and or suppliers. 
- Employees from different organisational levels 
involved in projects. 
- Supplier and customer feedback is used to drive 
continuous improvement activities. 
Managing the development of Performance Improvement 
Programmes strategically. 
- Company facilitates the availability of resources in 
the form of money and time (dedicated 
improvement budgets). 
- Senior level management involvement is aware of 
future changes and assesses the impact on the 
Performance Improvement Programme. 
- The systems, processes and structure of the 
organisation support the Performance 
Improvement Programme objectives. 
Directing supporting and creating sustaining behaviour. - Recognising the contribution of employees 
financially and non-financially. 
- Managers promote improvements actively. 
- Managers commit to improvements and supporting 
activities by providing the time space and 
necessary resources. 
Creating the ability to learn through performance 
improvement activities. 
- Individuals in the company actively seek out 
learning experiences. 
- Individuals and groups share their learnings and 
improvement experiences. 
 
 
A thorough understanding of the variables of organisational maturity would allow for 
an easier link to determine which unique element of a specific improvement 
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programme would leverage additional organisational maturity and vice-versa. It is 
important to understand the unique features of each programme. 
TRACC (2013) combine the stages of maturity with the key features required in a 
performance improvement system as defined by Leask (2011). This allows for the 
assessment of an organisation prior to implementation to determine leverage points 
related to the application of specific tools and techniques from the three Performance 
Improvement Programmes that form a central part of this research. 
Dabhilkar et al. (2007) express the fact through their research that performance 
improvement activities have an impact on maturity levels of firms as they establish 
specific behaviours with the processes and people. These behaviours can work 
towards creating an environment that stimulates better performance. Likewise, the 
Performance Improvement Programme can induce maturity that enhances 
organisational performance in terms of quality, cost and delivery performance. 
The required behaviours have been linked through the literature on the basis of the 
organisations’ abilities. The literature review has also provided a list of variables 
required by firms that can be linked to maturity. The programme selection may then 
consider these variables when determining the integration of tools and techniques. For 
South Africa, the variables may be ranked in order of importance to determine which 
would have the greatest impact in the development of an organisational culture that 
facilitates Performance Improvement Programmes faster and makes them more 
sustainable. This, in turn, would develop organisational maturity faster and also 
safeguard from implementing the incorrect programme on the basis of Organisational 
Maturity Variables. 
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Table 14: Adapted from TRACC (2013) showing manufacturing maturity versus performance improvement system 
requirements. 
Theme Pre-improvement 
Structured 
improvement 
Goal-orientated improvement 
Proactive improvement 
activities 
Full performance 
improvement 
Strategy There is no operational 
improvement plans in place.      
A strategy is in place but 
disconnected improvement 
projects are taking place that 
are not linked to the strategy. 
There is a standard approach to performance 
programmes but no Performance Improvement 
Programme integration is successfully adopted. 
An integrated improvement system is in 
place to establish a demand driven 
supply network. All functional and 
systematic improvements are integrated 
according to a well-defined strategy 
Quick knowledge transfer and team 
work to enable a demand driven value 
network. This is guided by a well-
structured strategy linked to integrated 
performance improvement objectives. 
Standardisation There is no standardisation of 
performance improvement 
methodologies. 
Individual experts adopt a non-
standard approach to 
improving critical systems. 
Standardised approach in place for key 
functional systems. A best practice audit is in 
place to audit execution and processes for 
implementation. 
A standardised approach is in place to 
integrate functional and process based 
improvement programmes. 
Standardised processes in place for the 
rapid sharing of knowledge and know 
how in the organisation. 
Integration There is no common 
performance improvement 
methodology is in place. 
Different tools and techniques 
are in place but not linked with 
programme intention. 
Standard operational improvement 
methodology is in place. 
One framework exists for the integration 
of the Performance Improvement 
Programmes. Activities are prioritised 
and sequenced based on organisational 
maturity. 
Best practice applied across the value 
chain based on customer expectations 
above functional demands. 
Transformation There is no considerations of the 
individuals required or to 
transform the organisation 
Ad-hoc improvements driven 
by experts within silos across 
selected networks. 
Maturity-based approach to building 
competencies within critical functions. Change 
management effected. Empowerment of 
employees and skills development align for 
motivation of staff. 
Integrated performance programmes 
drive the transformation process. The 
organisation moves from functional 
based to process based and is focused 
on establishing greater value for the 
customer. 
All members of the value chain are 
involved in a clear transformational 
process. 
Systemisation There is limited to no application 
of improvement tools. There is no 
link between system 
Leadership principles based on 
improvement methodologies 
embraced. Operational 
improvement tools and 
Leadership that supports functional excellence 
is in place. Tools and techniques from each 
performance programme are integrated into 
each function. No full integration between 
Leadership guidelines in place to steer 
programmes. Process based 
optimisation is effected through an 
Outside-in business focus established 
through integrated performance 
systems by sensing market 
opportunities and allowing for the agile 
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requirements and performance 
aspects. 
systemic improvement 
initiatives in place. 
Performance Improvement Programmes 
realised. 
integrated performance improvement 
system 
execution of performance improvement 
tools and techniques to capture and 
interpret data 
Theme Pre-improvement 
Structured 
improvement 
Goal-orientated improvement 
Proactive improvement 
activities 
Full performance 
improvement 
Training and 
development 
No formal process to build 
improvement capability is in 
place. 
Improvement activities led by 
capable internal or external 
experts. 
Leadership strongly supports competency 
development. Formal processes in place to 
develop specific competencies are effected. 
Training content is available in all languages. 
A transformation roadmap is established 
that is driven by the leadership integrated 
with a change management programme. 
The whole organisational is capable of 
driving its customer vale delivery 
process. 
Roles, goals 
and 
responsibilities 
No improvement goals or 
responsibilities exist. 
External experts with roles, 
goals and responsibilities exist 
Prioritised goals and operational improvement 
targets. These are built into functional job 
descriptions and performance management 
processes. 
Performance improvement is in 
everybody’s job description. Line 
employees are fully responsible for 
process based improvements, functional 
experts for functional integrity. Front line 
workers are responsible for situational 
problem elimination and line 
management for systematic improvement 
activities. 
Proactive efforts for enhancing 
customer value. 
Knowledge 
management 
Limited to no sharing of 
knowledge. 
Knowledge transfer and 
sharing is unstructured and 
typically from external experts. 
Specific tools and systems to facilitate 
knowledge transfer. 
Cross-functional and process-based 
sharing of knowledge. Structured 
approach to capturing, sharing and 
managing knowledge across the various 
functions. 
There is continual learning across 
industry boundaries. 
Results and 
tracking 
Process and production 
measurements and 
improvement results are not 
measured or tracked in a 
meaningful way. 
Improvements based on loss 
and waste analysis in place. 
Project results reported 
through external experts 
Systems exist to for improvement tracking in 
production and processes in line with Key 
Performance Indicators. 
Customer based KPI’s are used to 
compare against performance 
improvements across functional areas. 
These results are linked to performance 
management systems. 
Measurement of value creation, 
collaboration, learning and costs 
savings well-structured and updated 
through systems linked to performance. 
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The TRACC (2013) maturity variables appear to be shared with many other maturity 
models reviewed by the researcher, as illustrated in table 6. There are recurring 
maturity variables that are appropriate for consideration in performance improvement. 
According to Pesic (2012), performance improvement should start by focusing on cost 
drivers in the organisation as they relate to processes. A more mature approach would 
be to consider the strategic focus of the organisation. These cost drivers can be linked 
back to Internal Quality, Output Performance and Equipment Availability (Okhovat et 
al., 2012). 
Pesic (2012) states that there are six maturity steps to business excellence using 
Performance Improvement Programmes. The initiation step states that managers do 
not consider a need to improve the business. The second step relates to the realisation 
of the need to improve. The third step has improvements but they are project focused 
and lack sustainability achieved through Performance Improvement Programme 
systems. The fourth step shows significant project improvements due to some projects 
having effected continuous improvement showing sustainable gains. Specific 
improvements are made in the fifth step which relate to the specific processes that 
would have an impact on customers and add value. The final step outlines an 
approach for all support and key processes to undergo a process of continual 
improvement. 
Hammer (2007) considers five drivers of organisational maturity. These are: 
1. Design: Purpose, context and documentation 
2. Implementer: Skill, knowledge and employee behaviour during implementation 
3. Owner: Improvement activity focus using authority 
4. Infrastructure: Information systems and human resources 
5. Measures: Defined and in use 
In addition to the drivers, particular skills are also required as indicated by Hammer 
(2007). Leadership awareness, approach and commitment are required. The cultural 
skill of the organisation is also important such as team work, customer focus, 
responsibility and attitude towards change. This is an interesting skill since many 
organisations in South Africa use temporary labour. This level of commitment and 
focus may have adverse effects on the attitude of the workforce towards change if 
there is no long term outlook. The expertise of the workforce is also an important skill 
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requirement for maturity development. The management style deployed is crucial to 
Performance Improvement Programme adoption and sustainability. The skills appear 
to reinforce each other. For example, a good management style may lead to an 
improved culture which in turn establishes greater responsibility in staff (Hammer, 
2007). 
According to Pesic (2012), standardisation of processes as deemed throughout this 
literature review is an important stage in the maturity development cycle. A common 
measure of performance improvement is required throughout the organisation to 
measure the impacts of process improvements. This measure of performance should 
have a focus on the equipment, the human element and the output considerations in 
terms of quality in order to get a full view of the impact. Overall Equipment 
Effectiveness is such a performance measure. Pesic (2012) states that organisational 
maturity is directly linked to the development of the organisation’s management teams.  
De Bruin (2007) highlights a few maturity considerations for organisations. These 
include: 
- Strategic approach 
- Process management 
- Information technology 
- People 
- Culture 
The link between the organisation’s strategic priorities and the process outcomes is 
important as the process must meet the strategic intent of the organisation. Processes 
should be managed with the aim of ensuring responsibility and accountability. The 
aims of each process must be linked to performance measures that relate back to the 
strategic objective of the organisation. The use of the correct level of information 
technology in the organisation is also important.  
The culture of the organisation as it relates to maturity refers to the values and beliefs 
within the organisation. This is directly linked to the exhibited attitude of the workforce 
of the organisation (De Bruin, 2007). The skills of employees linked to the process and 
also process improvement is a key lever toward the development of organisational 
maturity. Culture is thus deemed a major aspect of maturity within organisations. 
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TPM provides a framework for an understanding of equipment functionality through 
Autonomous Maintenance (Shirose, 2011). Lean Manufacturing and TPM (Focused 
Improvement pillar) provides a set of tools and techniques that seeks to integrate 
workers towards continuous improvement across functions. Process management is 
obtained through either one of the three Performance Improvement Programmes as 
they require the use of specific performance measures to determine their impact. 
The maturity of the organisation’s maintenance function is also key to determining the 
selection of programme. Since the literature has shown that maintenance has a direct 
relationship with throughput and variation, it is highly important to develop the maturity 
of this function. 
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Table 15: Adapted from Galloway (2009) highlighting maintenance maturity 
stages. 
Dimension Low Maturity Medium Maturity High Maturity 
Maintenance 
Strategy 
Only has a strategy 
in place to correct 
failures once they 
occur 
Corrective and 
preventative 
strategy for 
maintenance 
activities 
Predicative strategy for 
maintenance activities 
KPI’s 
(Availability, 
MTBF, MTTR) 
None  MTBF, MTTR, 
Costs, Availability 
MTBF, MTTR, Costs, 
OEE, Training Rate, 
Failure Rate 
Maintenance Data 
System (CMMS) 
No system Spreadsheet or 
general system 
Customised CMMS 
Technical 
Competence 
(Culture) 
Corrective mind-
set only 
FMEA, Problem 
solving applying 
the 8 discipline 
problem solving 
model and other 
preventative tools 
applied 
Detailed failure analysis 
tools applied such as 
FMEA, 8 discipline 
problem solving model, 
Fault tree analysis, 
Reliability model and Root 
Cause Analysis 
Management 
Models 
None TPM TPM towards the 
development of a reliability 
centred maintenance 
system 
 
Pesic (2012) assumes that business performance improves as a result of the 
development of maturity variables. Maturity variables are developed through 
Performance Improvement Programmes (Thomas et al., 2006).The link between Pesic 
(2012) and Thomas et al. (2006) alludes to a correlation between Performance 
Improvement Programme objectives and Organisational Maturity Variables leading to 
a subsequent performance relationship. These correlations would prove useful for 
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South African manufacturing firms in providing an understanding of their current 
organisational maturity through one of the process maturity models. Once understood, 
integrated programmes harnessing specific features to develop the maturity variables 
where the correlation for moderation is the highest can be applied. 
Ahrens (2006) states that a ‘command and control’ implementation approach of tools 
and techniques is not sufficient to sustain improvements. The integration of 
management and manufacturing philosophies focusing on the human elements of 
Performance Improvement Programme implementation is an important maturity 
consideration. Leadership and culture were deemed to be important maturity 
considerations towards successful and sustainable implementation (Ahrens, 2006). 
The literature shows that, although a variety of models exist to identify maturity, 
process maturity models have common variables that are applicable to organisations. 
These are in line with the TRACC (2013) themes and the maturity stage development 
proposed by Leask (2011), De Bruin (2007), Hammer (2007), Bessant and Caffyn 
(1997). 
 
2.12 Requirements for Successful and Sustainable 
Performance Improvement Programme Implementation 
 
There have been various discussions surrounding the integrated approach needed to 
ensure suitability of the performance programme to the organisations maturity. These 
discussions seek to illustrate the various failures and the key lessons learned from 
these failed Performance Programme executions. The ability of Performance 
Improvement Programmes to induce organisational maturity in its absence whilst 
simultaneously requiring some level of maturity to progress through the various tools 
and techniques require a detailed review of the requirements for successful 
implementation. 
Convis (2001) contend that implementing individual tools without a system 
encompassing many support tools and techniques may lead to failure. The 
requirements for an overarching, fully integrated or dedicated system yields better 
results than loosely selected tools and techniques. Convis (2001) suggests the use of 
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a three-way (triangular approach) towards implementation of Lean Manufacturing 
(TPS). The three elements of the approach include: 
- Management: Trust, teamwork, employee involvement, fact based decision 
making and long term thinking 
- Philosophy: Customer focus, joint shop floor team exercises, commitment to 
Kaizen’s emphasis on people first 
- Tools and techniques: KANBAN, level scheduling, 5S and more. 
Central to the three elements of the approach considered by Convis (2001) is the 
people (human development) factor. This crucial maturity element forms the basis for 
the approach. Convis (2001) makes an important relationship assertion between 
Organisational Maturity Variables as a moderator in the application of Lean 
Manufacturing. The application of the integration of elements from other programmes 
is also alluded to. The study by Convis (2001) lacks the necessary correlation to 
Organisational Performance Variable development. 
Ahmad (2013) states that the human factor requirements (culture shift, training and 
development) are central to implementation success and thus it can be asserted as 
maturity variables. Should this factor be lacking or absent, implementation failure risk 
increases.  
A copy and paste approach to Performance Improvement Programme 
implementation, without due consideration for a company’s own unique factors, is 
common. Wheatley (2005) identifies a few reasons why firms do not assess their own 
organisational dynamics to craft a unique strategy and implementation protocol. These 
include pressure to improve (from management), maintaining a competitive 
advantage, profit motive pressure, customers demanding shorter order lead times and 
price reduction requests. 
Parks (2002) indicates that successful implementation requires changing the 
corporate culture and a customised change management strategy. Mader (2005) 
highlights the need for strong leadership in the execution and implementation of 
programmes. This is considered a key maturity variable towards successful 
implementation.  Cultural change as a maturity requirement is further supported by 
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Phillip (2010) that states that cultural change should precede organisational structural 
change.  
The relationships asserted through the primary research objective is evident in the 
studies conducted Wheatley (2005), Parks (2002) and Phillip (2010). These literature 
sources underpin the importance of establishing these relationships and the resultant 
impact they may have when considered.  
Lacksonen, Rathinam, Pakdil and Gulel (2010) support the notion of radical changes 
to strategy, organisational structure and technical organisation. Bhasin and Burcher 
(2006) concur that supporting Performance Improvement Programmes (particularly 
Lean Manufacturing in this instance) can induce cultural changes in the organisation. 
Culture as a maturity variable can therefore be dependent and independent as a 
variable towards Performance Improvement Programme implementation.  
Mann (2005) proposes that is allowable to commence with physical changes to the 
production and manufacturing setup as part of implementation activities provided that 
the cultural changes requires are being implemented at the same time. 
Koyabayshi (1995) portends that policy changes (which would be necessary as part 
of the change management strategy) would require support from the highest levels. 
This makes sense as limited support from top management for these new policies that 
support implementation of various tools and techniques towards improved 
performance improvement would result in slow and ultimately failed implementation. 
According to Spear (2004), managers act as enablers and should act as mentors and 
coaches in supporting the shop floor towards resolving problems. In order to sustain 
motivation levels from the workforce and ensure aligned commitment towards the 
strategic goals of the Performance Improvement Programme (and its integrated 
associated tools), Carter (2004) suggests a no-layoff policy. This policy intends to 
eliminate the fear factor in employees and to trust the changes that are coming. 
Henderson, Larco and Jorge (2000) promote the idea of a supportive management 
that is well integrated with the other functions and drive teams towards successful 
implementation activities. The presence of the highest levels of management on the 
shop floor driving these improvements are a testament to the types of leadership 
paradigm shifts required to advance organisational maturity and thus successful 
implementation (Tempel and Hollander , 2001). 
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Policy amendments or improvements can be seen to play a vital role in promoting 
specific elements of Performance Improvement Programme. These policy changes 
are shown to have a relationship in facilitating the objectives of the programmes and 
give urgency to the programme applications. The inclusion of policy changes or 
amendments should be considered as part of the overall implementation strategy. 
Drickhamer (2004) states that implementers should initially forget about the tools and 
focus on developing a proper implementation strategy. Keating (1999) concurs that 
these programmes should grow organically within organisations. This ties up with the 
point identified by Drickhamer (2004) and support the notion that commitment to 
programmes off the back of a solid strategy is another maturity variable that must be 
considered. The combination of employee pull and management push must be in 
harmony (Keating, 1999). Management pushes to meet specific strategic objectives 
whilst employees pull on the basis of employee knowledge and the enjoyment of 
implementation activities achieved. 
As for performance metrics and targets (measurement and tracking as a maturity 
variable), Tilson (2001) asserts these should be increased as targets are neared and 
reviewed regularly to compare against these strategically set targets. Audits focused 
on these targets would be vital for progression checks and represent a mature 
organisation. Furthermore these audit results could form part of policies geared 
towards rewards and remuneration. 
Communication through Visual Management as a maturity variable is needed to 
connect organisational vision, company values, objectives and culture with other 
management systems, work processes and operational stakeholders through means 
of the five senses (Liff and Posey, 2004). According to Greif (1991) it allows employees 
to make sense of the current situation through “status at a glance” and thus supports 
quick reactions and boosts productivity. Glasworth (1997) states that Visual 
Management (aids in communication) is an approach that utilises signals and 
information through various visual devices and aids to make the environment self-
explanatory.  
As an organisational maturity variable, Visual Management (communication) is 
important as it links up with many tools and techniques such as KANBAN and improves 
the safety and morale of the environment. This may implicitly lead to culture changes 
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and also link up to other maturity variables such as measurement and tracking and 
training. Communication through Visual Management may be outlined in the following 
points, as stated by Tezel, Koskela and Tzortzopoulos (2006): 
- Transparency: The communication of the production process with the shop 
floor associates (workers) (Formoso, Santos and Powell, 2002) 
- Discipline: Maintaining correct procedures and standards through habit 
formation (Hirano, 1995) 
- Continuous Improvement: Sustained incremental improvements (Bessant 
and Francis, 1999) 
- Job Facilitation: Organisational strategy to minimise efforts through visual 
assistance (Bessant and Francis, 1999) 
- On the job training: Experiential application through the support of Visual 
Aids (Sumner, Domingue, Zdrahal, Millican and Murray, 1999) 
- Shared ownership: Establishing within employees a feeling of ownership or 
of being tied to an object (Pierce, Kostova and Dirks, 2001) 
- Management by facts: Visual display of data and statistics to guide 
production and support activities (Gunasekaran, Goyal, Martikainen and Yli-
Olli, 1998). 
- Simplification: Monitoring and distributing system wide information in the 
organisation (Gunasekaran, Goyal, Martikainen and Yli-Olli, 1998). 
An analysis of the considerations for Performance Improvement Programme 
requirements shows that researchers differ on the role of organisational maturity 
development. This may be due to the fact that the various research studies 
presented do not develop their frameworks on the relative importance of each 
Organisational Maturity Variable to Organisational Performance Variables. How 
can a Performance Improvement Programme succeed without a focus on the most 
pertinent Organisational Maturity Variables that moderate the programme’s 
implementation? A better understanding of the relationship between these three 
constructs can inform a framework that considers the best fit and alignment 
approach towards sustained performance gains. Table 17 synthesises the various 
literature sources studied showing the bi-directional relationship between 
programmes and maturity.
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Table 16: Analysis of literature showing linkages between Organisational Maturity Variables and Performance Improvement 
Programmes. 
Literature Source Organisational Maturity Variables as Moderator 
Performance Improvement Programmes Developing 
Maturity 
Maturity Variable Identified 
McDonald et al. (2002) and 
Abdulmalek et al. (2007) and Lian 
and Landeghem (2002), Leask 
(2011) 
- Systemisation using software improves lean tool implementation 
- Improves communication 
 - Systemisation and 
communication 
Pepper and Spedding (2010), 
Ahmed (2014) 
 - 5s is used to develop  organisational culture  
- Standardised work to develop culture 
- Culture 
Quality (2004), Leask (2011) - IT used to develop systems to track and monitor performance. 
This resulted in increased production efficiencies through real 
time performance tracking for the various roles in the 
organisation 
- The data was recorded and used a s basis for improvement and 
target setting 
 - Systemisation 
- Measurement and tracking 
- Roles and responsibilities 
- Knowledge management 
Antony (2002), Leask (2011)  - Infrastructure champions through the Six Sigma 
classifications develop data measurement, training 
and knowledge management within the organisation 
- Roles and responsibilities 
- Measurement and tracking 
- Knowledge management 
- Systemisation 
Lynds (2002) - Leadership commitment required to roll out lean implementation 
projects 
- Performance Improvement Programme structures 
promotes strategic thinking and leadership 
involvement 
- Leadership 
- Strategy 
Parker and Slaughter (1994) - Failure of programmes due to lack of employee empowerment 
- Lack of a focus on culture change leads to minimal gains and low 
sustainability from Performance Improvement Programmes 
 - Empowerment 
- Culture 
Spear (2004) - Management failure to train and develop staff in Performance 
Improvement Programmes with the practical involvement 
element included leads to programme failure 
 - Training and development 
Raisinghani (2005) - Training of key staff to ensure effective implementation 
- Roles and responsibility assignment is crucial for effective 
implementation and ownership 
 - Roles and responsibilities 
- Training and Development 
Hancock and Zayko (1998), Pepper 
and Spedding (2010),  
- Organisational Maturity Variables when developed can support 
Lean Manufacturing and Six Sigma implementation. 
- Culture, standards, knowledge management, systemisation, 
training and roles within the organisation are considered vital for 
consideration in the implementation framework. 
- Departmental integration using Lean and Six Sigma bolsters the 
effect of the programmes 
- Lean Manufacturing promotes standardisation in 
organisations through standard work development 
(standardised work and takt time deployment) 
- Structural developments through the programme 
stabilises processes towards a set best practice 
standard 
- Standardisation 
- Integration  
 
Convis (2001), Leask (2011) - Organisational maturity variables are correlated to Performance 
Improvement Programme implementation success 
- An overarching strategy is required that considers these variables 
 - Strategy 
146 
 
2.13 Strategic Alignment  
 
This sections focussed on the alignment of Performance Improvement programmes 
to the organisations strategy. This consideration was reviewed in the context of 
understanding the relationship between Performance Improvement Programmes and 
Organisational Maturity Variables toward the attainment of strategic performance 
goals. 
Womack and Jones (2003) propose the alignment of departments (restructuring) in 
the organisation according to the Value Stream Map (VSM). This seeks to promote 
integration and better alignment towards strategic project goals. Melton (2005) 
supports this company reorganisation around Value Streams and adds that knowledge 
management among people is of equal importance through the reorganisation 
process.  
This process reorganisation can be linked to Levine and Gilbert (1998) in terms of the 
decentralization of operations. This trend in manufacturing circles is creating fewer 
paths to knowledge transfer found in hierarchical structures. The stages of knowledge 
transfer identified by Levine and Gilbert (1998) include idea creation, sharing, 
evaluation, dissemination and adoption. Therefore, from a strategic perspective, the 
alignment of processes towards sharing this knowledge, linked with new advances in 
technology, would seek to overcome this caveat brought about by the decentralization 
and employee involvement approach emanating in companies. The concept of 
converting tacit knowledge to implicit knowledge is well established in Japanese firms. 
This approach of presenting knowledge through various mediums regularly is crucial 
as part of the alignment process in developing this Organisational Maturity Variable 
(MacDuffie, 1997). A relationship between performance programmes, which seek to 
share knowledge amongst the workforce, and the structure and knowledge transfer 
mechanisms that promote performance is evident from the literature. 
The integration of the finance departments in an organisation is vital as most costing 
systems actively motivate non-lean behaviours in organisations (Maskell and 
Baggaley, 2003). This links up with performance measures for tracking and is a vital 
maturity variable consideration. Having finance department involvement also allows 
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for the expression of savings into monetary terms and better linkage to the financial 
goals of the organisation. 
According to Rothwell (1994), Japanese employees have much higher job security 
than those in the United States. This relates to the requirement for HR (Human 
Resources) involvement in the Performance Improvement Programme strategy. The 
department should seek to develop instrumentality in employees. The linkages with 
other maturity variables include training and development, strategy and vision of the 
human resource base, policies to reward and recognise employees who perform 
towards implementation goals, tracking and measurement (attendance et cetera) and 
more. The fact that HR and finance departments have so much to contribute towards 
the strategic implementation plan and its associated inputs asserts the integration of 
these departments into the training, project implementation working groups and more. 
An incentive and reward structure that promotes team work over individual efforts is 
important in the policy execution maturity element. This links up with the requirements 
for an integrated HR and finance who work with the various departments to outline the 
targets and the mechanisms to measure performance transparently. The savings 
made from the implementation team efforts should thus be effected back to the 
workforce to positively reinforce the behaviour. 
According to The Lean Sigma Institute (2008) survey, training and development as 
they pertain to Performance Improvement Programme implementation require some 
strategic alignment activities. These include: 
- Involvement of the training function: This should include a well 
understood communication plan of the outcomes and time investment from 
employees involved. The design of the training programme requires the full 
training and development team. 
- Content development: The training material must be made specific and 
relevant content pertinent to the subject being implemented. The material 
must be practical in nature with assessments and involvement in practical 
elements of the training both individually and team based. 
- Delivery mechanism: The material should be interactive and this may 
involve computer based modules with videos on practical examples to aid in 
understanding specific content. Content should be geared to the audience 
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and adopted to ensure that the various levels remain engaged in the training 
and don’t lose focus. 
- Leadership: Ensure the leadership and management own the training 
process. They should be involved in the workshops and in some instances 
present modules to the workforce. The application of the training must be 
driven by the leadership practically through implementation exercises. 
 
Support for the training and development maturity requirements for Performance 
Programme Implementation is a tool common to all three of the performance systems 
that are considered in this research. Standardised work is often used in training but 
has a far more involved purpose that is central to programme implementation. 
According to Grichnik, Bohnen and Turner (n.d), over 70% of Performance 
Improvement Programme implementations fail because of insufficient standardised 
work. This Organisational Maturity Variable has implicit links to employee roles and 
responsibilities and sets the benchmark for performance in manufacturing 
organisations.  
 
The links to training are far more obvious and new and improved methods are best 
applied through standard work. In addition, process variations are reduced and 
impacts on equipment uptime may also be resolved through the effective application 
of standard work. The term effective is most apt in this instance as standardised work 
should be clear and to the point, highlighting key best practices and in some instances 
providing enough information to serve as a training document (Grichnik, Bohnen and 
Turner, n.d). 
Aligning organisational culture (assumptions, values and beliefs) is a complex maturity 
variable, as alluded to in point 2.10 above. There is a distinct correlation between the 
success of Performance Improvement Programmes and the cultural fit and alignment 
of the organisation (Kirkman and Shapiro, 1997). This requires the integrative 
approach to the strategic deployment of change management principles and practices 
followed by the correct development of and selection of tools and techniques to 
develop the deficient Organisational Maturity Variables. Leadership practices 
influence organisational culture and these should be strategically aligned to ensure 
the appropriate fit of the programmes to the culture. This alignment from leadership is 
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intended to promote the employee behaviours required to accept the changes required 
from Performance Improvement Programmes and sustain them (Schuler and Jackson, 
1987). 
The need to establish equality amongst employees is important to change the culture 
and promote effective empowerment practices amongst the various departments and 
employees. The typical managerial and hierarchical structures serve to destabilise the 
Performance Improvement Programme outcomes as there is a sense of apathy from 
the workforce (Triandis, 1995). 
According to Newman and Nollen (1996), performance levels within organisations are 
determined by their culture and organisational practices. This is especially true in 
diversified firms such as those found in South Africa. 
The link between empowerment and organisational culture cannot be ignored as the 
literature sources suggest. This link may be reinforcing the influence between the 
variables, where employee empowerment levels may influence the culture and vice 
versa. Vertical decentralized teams are more effective when empowered with the 
ability to make decisions than your normal hierarchical structures (Mendonca and 
Kanungo, 1994). This is a complex interaction between empowerment, organisational 
structure, leadership and the culture of the organisation. The correct strategic 
alignment of the above variables may be achieved from the structures afforded 
through Performance Improvement Programmes (small work groups, standardised 
work, roles and responsibilities, policy deployment towards empowerment and more). 
Performance Improvement Programmes could serve as motivation for employees to 
learn more and through application improve their performance provided the correct 
decentralized structures are in place for empowerment (Rosow and Zager, 1988). The 
alignment of incentives for the new knowledge and application gained must be linked 
to an effective rewards and incentive regime (Martocchio, 1998).  
According to Robert, Probst, Martocchio, Drasgow and Lawler (2000), there is a 
definite link between the successful implementation of a Performance Improvement 
Programme, culture, empowerment, organisational structuring and rewards. 
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2.14 Unique and Shared Performance Improvement 
Programme Features  
 
The previous sections on specific Performance Improvement Programmes provided 
evidence that each programme is unique in their respective approaches and have an 
identified primary objective. This section sought to further illuminate these 
commonalities and differences whilst supporting the application of common and 
unique tools in servicing the three identified performance variables. 
Mazumdar (2012) outlines the objectives of each programme; however there are 
overlaps that are derived from the application of common tools such as Kaizens, 5S, 
Visual Management and the use of small group activities 
 
 
Figure 13: Adapted from Mazumdar (2012) for specific programme objectives. 
 
The three programmes have distinctive features; however a performance measure 
that is typically used by TPM due to its focus to equipment conditioning can also be 
applied to Lean Manufacturing and Six Sigma. 
According to Kristiansen (2010) the tools that are common between TPM, Lean 
Manufacturing and Six Sigma are 5S, flow, Kaizen, elimination of 8 wastes and the 
PDCA cycle (Plan, Do, Check, Act). 
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Visual controls through ANDON systems and other visual management techniques 
are also viewed as intrinsic features of Performance Improvement Programmes 
(Okhovat et al., 2012). 
The application of 5S, visual controls, standard work and quality management 
techniques are shared amongst the various Performance Improvement Programmes 
(Ahmed et al., 2004).  
Wong and Wong (2011) highlight the use of a general set of tools including visual 
management techniques such as the ANDON concept, 5S, problem solving 
techniques and Kaizens. 
Shirose (2011) identifies the application of visual control systems, key performance 
indicator development and standard work as core tools and techniques in Performance 
Improvement Programmes. 
Stamm et al. (2009) highlights some cross applications of the various tools and 
techniques in their research. This includes small group activities and the application 
of problem solving techniques. The research also identified the unique tools and 
applications for each programme considered. 
The cross use of OEE is also expanded upon by Enaghani et al. (2009) across the 
various programmes. The application of OEE as an automated system and also as a 
measurement technique for the programmes is further supported by the following 
authors: 
- Willmott (2012)        
- Pintelon et al. (2006) 
- Shirose (2011) 
Kaizen implementation across the programmes is also supported by Enaghani et al. 
(2009) and is discussed by Shirose (2011) as a key tool applied in the improvement 
of maintenance in factories. Okhovat et al. (2012) and Amin and Karim (2011) identify 
Kaizen as applicable to Lean Manufacturing Programmes. Okhovat et al. (2012) states 
that this technique is also applicable in Six Sigma programmes. Table 17 identifies 
some unique and general tools applied across the Performance Improvement 
Programmes. 
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Table 17: Unique and common Performance Improvement Programme tools and 
techniques adapted from Enaghani et al. (2009), Okhovat et al. (2012), Amin and 
Karim (2011), Wong and Wong (2011), Stamm et al. (2009) and Ahmed et al. 
(2004). 
Tool/Technique 
Lean 
Manufacturing 
Total Productive 
Maintenance 
Six Sigma 
5S √ √ √ 
Visual controls and systems 
(ANDON) 
√ √ √ 
Standardised work √ √ √ 
Problem solving technique √ √ √ 
Key Performance Indicator 
application 
√ √ √ 
Small group activities √ √ √ 
Takt time √   
OEE (automated system) √ √ √ 
Training charts and skills 
matrices 
√ √ √ 
Kaizen √ √ √ 
8 wastes √ √ √ 
Plan Do Check Act Model √ √ √ 
8 Pillar Approach  √  
DMAIC   √ 
Quality Circles √ √ √ 
SMED √ √ √ 
Workload balancing √ √  
Cell Technology √ √  
Kanban √   
Autonomous Maintenance  √  
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Planned Maintenance  √  
Environment and Safety  √  
Early Design Management  √ √ 
Project charter √ √ √ 
Project scope √ √ √ 
Multi-generation plan   √ 
RACI chart √ √ √ 
Stakeholder analysis √ √ √ 
Tool/Technique 
Lean 
Manufacturing 
Total Productive 
Maintenance 
Six Sigma 
Risk analysis √ √ √ 
Communication plan √ √ √ 
Portfolio analysis √ √ √ 
Quality function deployment   √ 
Ishikawa diagram √ √ √ 
Pugh matrix   √ 
FMEA √ √ √ 
Descriptive Statistics √ √ √ 
Process capability (Cpk)   √ 
Design of Experiments   √ 
Anova   √ 
Tree diagram   √ 
House of quality   √ 
Customer interaction study   √ 
Survey techniques   √ 
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Kano Model   √ 
The applicability of tools and techniques may require organisations to be at a particular 
level of maturity for sustainability of improvements made to performance. An 
organisation cannot embark on a process improvement using Six Sigma for example 
without the basis in place for statistical process control, data availability or standards 
to allow for effective analysis of the process. 
The use of tools and subsequent integration would depend on the performance issue 
and maturity of the organisation as indicated through the various literature sources. 
Performance programme objectives may overlap and some unintended gains may 
occur that link up with the goals of other Performance Improvement Programmes. 
Based on the various literature sources, each Performance Improvement Programme 
has a primary focus and a unique set of tools and techniques. They all share a basic 
set of generic tools. The difference and application of the unique set is subject to an 
organisations maturity level and also performance needs (Okhovat et al., 2012). 
 
Table 18: Programme focussed tools that have a presumed relationship with 
Organisational Maturity Variables. 
Supporting Literature 
Sources 
Lean Manufacturing 
(Flow) 
Six Sigma (Variation 
Reduction) 
Total Productive 
Maintenance (Equipment 
Uptime) 
1. Okhovat et al. 
(2012) 
2. Ahmed, 
Masjuki, 
Hassan and 
Taha (2004) 
3. Kasul and 
Motwani 
(1997) 
4. Decarlo 
(2007) 
5. Mazumdar 
(2012) 
6. Amin and 
Karim (2011) 
Takt time is used to 
balance workload and 
improve flow. 
 
Just In Time (JIT) 
systems promote 
single piece flow 
through takt time and 
cycle synchronisation 
with suppliers. Visual 
controls and 
systemisation are 
considered important. 
Advanced statistical 
process control and 
analysis is a key feature 
set that provides the focus 
for variation reduction. 
 
Project teams through the 
Six Sigma belt 
classifications drive 
improvements 
 
Project financials for 
progress measurement 
and tracking 
Equipment standards for 
conditioning towards 
improved availability. 
 
Loss analysis for data 
measurement and tracking.  
 
Total Employee 
Involvement to drive 
equipment improvements in 
an integrated manner. 
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Table 19: Synthesis of literature establishing sources, programme, focus and unique applications. 
Programme Type 
Literature sources linking Performance Improvement 
Programme with Organisational Maturity 
Primary Focus Unique Techniques and Applications 
Six Sigma 
- Breyfogle (1999) 
- Bozdogan (2010) 
- Nave (2002) 
- Kristiansen (2010) 
- Theisens (2010) 
- Okhovat (2012) 
- Pepper and Spedding (2010) 
Internal Quality  - Sophisticated statistical problem identification and problem 
solving. 
- Project financial impact assessments 
- Dedicated project teams for implementation 
Lean manufacturing 
- Okhovat (2012) 
- Womack (1990) 
- Womack and Jones (2003) 
- Ohno (1988) 
- Stamm Neitzert and Singh (2009) 
- Bicheno (2004) 
- Engelund, Breum and Friis 
- Simmons and Mason (2003) 
- Nave (2002) 
- Enaghani et al. (2009) 
- Decarlo (2007) 
Output Performance  - Labour balancing techniques for output optimisation (takt time, 
standardised work measurement) 
- JIT and KANBAN ( computerised system applications in some 
instances) 
Total Productive 
Maintenance 
- Panneerselvam (2012) 
- Fore and Zuse (2010) 
- Kristiansen ( 2010) 
- Wauters and Mathot (2007) 
- Thomas, Jones and Vidales (2006) 
- Shirose (2011) 
- Wilmott (2012) 
- Okhovat et al. (2012) 
- Ahmed et al. (2004) 
Equipment 
Availability  
- Equipment standards 
- Operator led first line maintenance for improvements 
- Operator equipment loss measurement 
- Total Employee Involvement concept for equipment analysis 
156 
 
2.15 Theoretical Framework Development 
 
The literature sources have shown that Organisational Maturity Variables should be 
considered as a moderating variable between Performance Improvement 
Programmes and Organisational Performance Variables. These maturity variables 
determine an organisation’s capabilities, which in turn have a moderating effect on 
Performance Improvement Programmes. The integration of Performance 
Improvement Programmes may have a synergistic relationship if the organisation’s 
maturity variables are considered as well as the performance improvement 
requirements. 
The connection between maturity variables is also an important note and may be 
viewed as having a correlation with the best tools and techniques selected. 
Employees’ technical abilities, as they relate to the process as well as the various tools 
and techniques required in performance improvement, are of specific importance in 
South African manufacturing organisations. 
The disparities in culture in various countries around the world serve as an indicator 
of the successful adoption of these programmes. Culture is deemed as an integral part 
of organisational maturity. The articulation of strategy and policy deployment in 
companies also serves as mechanisms to support the influence of improvement 
programmes where staff members are required by the company’s policy to institute 
continuous improvement in their traditional work requirements. 
Roles, responsibilities and goal alignment of employees are critical in the pursuit of 
Performance Improvement Programme success. A move away from the project based 
structures toward the integration of systems combining key elements of each 
Performance Improvement Programme. Subsequently the measurement of 
performance is also vital to determine where to apply the programme and also to see 
clearly the influence that the programme is having on the organisation. 
The level of empowerment of staff could be linked to the amount of time and the 
effectiveness of training provided to employees in the firm. This again may also be 
linked to the organisation’s strategy cascaded down into key performance indicators 
that support the overall strategy. Supporting systemisation of the organisation has 
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been noted in the literature study where various information technology systems as 
well as manual tracking mechanisms can be instituted to control and standardise 
processes. 
This research is guided by the various literature constructs and aims to prove if the 
developed theoretical model, based primarily on overseas firms, holds true for South 
Africa based on organisational experiences. The increase in performance can be 
enhanced by integrating elements of various performance programmes on the basis 
of organisational maturity and performance needs. As the progression of maturity 
takes effect, various tools and techniques may be introduced systematically, thus 
spurring on further maturity gains. The Performance Improvement Programmes’ link 
to maturity will synergise in order to have a greater impact, which is why the selection 
of programme must be determined on the basis of the organisation’s needs. The 
framework requirements of performance improvements programmes, whether TPM, 
Six Sigma or Lean Manufacturing, all require company time and expert resources in 
the initial maturity phases. The commitment from the management team, support from 
finance and human resources are vital for the real benefits towards maturity 
development and subsequently performance improvement. 
A greater understanding of the maturity relationships of South African manufacturing 
firms would allow for the primary Performance Improvement Programme of choice to 
be selected to fast track the cultural development process and subsequent maturity 
process. 
The development of a framework for the link between maturity levels of organisations 
and their performance needs would thus justify the combination of unique tools and 
techniques or full programme adoption from the three studied methodologies. The 
application of the various tools (generic and unique) in terms of the maturity timeline 
is also vital as determined from the literature sources. The correct tool or technique 
must match up with specific maturity requirements of firms and would thus drive 
Performance Improvement Programme integration.  
The recurring Organisational Maturity Variables identified by the literature sources 
synthesised in table 8, are considered important in terms of the continuous 
improvement or process improvement maturity models. Their ranking is considered 
important when establishing the correlation with Performance Improvement 
158 
 
Programmes and Organisational Performance Variables. The Organisational Maturity 
Variables identified through the literature for this research have been selected on the 
basis of their recurrence and application to the Performance Improvement 
Programmes. They include: 
1. Strategic leadership: This is important as it sets the objectives of the 
programme or tools against the organisation’s objectives. This also seeks to 
initiate any change management processes and allows for the link between 
performances of the employees against targets set through the organisation’s 
strategic intent. By default, the organisation’s targets link up with the 
performance improvement targets and thus align as a system to achieve the 
employee and team targets. This maturity variables also relates to the ability of 
the leadership of the organisation to promote improvements by an active 
involvement in the Performance Improvement Programme. This includes 
attendance at meetings, communication involvement and active performance 
tracking with management staff. 
 
2. Roles, goals and responsibilities: This identifies specific roles in the 
development of key performance indicators (KPIs) and overall responsibility in 
achieving these. Specific activities should be outlined providing clear direction 
to work activities and affording specific time for improvement activities to take 
place in line with the specific programme framework.  
 
3. Training and development: This seeks to create a motivating climate and to 
establish the requisite skills and capabilities in the workforce. During this stage, 
external consultants may still be used as the knowledge transfer of skills takes 
effect. A detailed skills and capabilities matrix should form part of this set-up to 
ensure tools and techniques from improvement programmes are carried out in 
a sequence that links up with the training outcomes. For example, an 
expectation to perform a process capability analysis (Cpk) needs to be based 
on the need, the statistical knowledge of the team, as well as an in-depth 
understanding of the process (Ishikawa, VSM, 5 Why and detailed standardised 
work as well as equipment failure data collection standards in line with a 
detailed measurement system analysis). The application of strategic training 
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and development practices is linked up with strategy and the alignment of 
finance and HR towards the achievement of the company’s goals and 
objectives. A training and development plan is vital for the future maturity gains 
made by the organisation. This may be fostered through the provision of 
Performance Improvement Programmes, which, through this study, have been 
shown to increase knowledge sharing, equipment understanding and the 
development of improvements that develop the processes in the organisation. 
 
4. Results and tracking: As projects commence after the training has been 
conducted, the results need to be measured in order to compare against the 
improvement in key performance indicators set during the strategic 
development process. This has an impact on technology development as well 
as it requires tracking tools and measurement systems in some areas. For 
example, equipment conditioning may have an effect on mean time between 
maintenance. This can be recorded either manually or electronically depending 
on the organisation’s resources. If done manually, work instructions should 
include this as well as the institution of detailed measurement and data 
collection protocols. 
 
5. Standardisation: A uniform roll-out process that ensures focus areas are 
targeted where there is the most need for improvement. The standard approach 
within the organisation further develops the culture and seeks to improve 
organisational ability to respond explicitly to problems. 
 
6. Employee skill levels: The technical capability of employees is important. 
They need to understand the equipment, the operating environment and also 
have a firm handle on improvement related activities that would lead to greater 
technical development of their job functions. A good understanding from the 
organisation of its employees’ technical, management and improvement skill 
levels allows for strategic placements in the organisation. 
 
7. Employee empowerment: The empowerment of employees is vital in the drive 
towards establishing a learning culture and one that fosters continuous 
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improvement by the employees for the employees. It allows for greater 
ownership and motivation toward the work being performed by the employees. 
 
8. Systemisation: Regular audits, documentation, standardised work etc. is 
required to ensure that process stability and sustainability is affected. This 
process could start concurrently with standardisation to ensure the training and 
development gains are captured early on. The process is under control and 
stable and allows for focus on the development of new skills and abilities within 
the workforce that is ‘systemised’ into the daily activities as best practice. The 
inclusion of technological support infrastructure is also critical. Automated data 
collection techniques, business information software and other enterprise 
development software form part of this maturity variable. 
 
9. Communication: This relates to the organisation’s communication plan and 
strategies to ensure that employees are aware of important production data, 
strategic company information, notable safety and health precautions, status at 
a glance and overall visual factor elements that endorse a productive work 
environment in which employees are aware of their environment and 
performance. 
 
10. Alignment of Finance and Human Resources: The alignment of finance and 
Human Resources towards the strategic goals of the organisational requires a 
detailed link to policy development that facilitates and promotes continuous 
improvement activities. Mature firms often have policies that promote CI 
activities (incentive schemes) and work instructions (HR related) that allude to 
advanced levels of continuous improvement activities as an enabler of meeting 
business objectives. 
 
11. Knowledge management: The organisation can now share its learnings 
through the evolution of standardised work as empowered employees 
continuously improve their work methods. Projects are now part of an over-
arching system, and results and tracking are in line with KPIs for major gains in 
the organisation. There is a culture of promoting the organisation’s 
improvement activities. 
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12. Organisational culture: Organisational culture refers to the attitude of the 
employees within the organisation. This is usually altered through other 
elements of maturity but may be viewed as a standalone theme. 
 
13. Departmental Integration: The progression of tools actually overlaps all 
themes. At this point the base programme, whether Lean or TPM, could evolve 
to include more detailed elements of Six Sigma. Additionally, more 
sophisticated tools and techniques could be applied depending on the evolution 
of the maturity of the organisation. This could happen between steps 2 and 3, 
once the support tools (which are typically common among all the programmes) 
have been successfully transferred to the company. The integration of the 
various departments is also a vital factor for consideration. The combination of 
tools and techniques often requires a robust working relationship between the 
various functions in the organisation. In order to effectively combine Lean, TPM 
and Six Sigma, cross-functional improvement teams knowledgeable in their 
departmental requirements and improvement system tools are of vital 
importance. 
 
2.15.1 Literature sources identifying opportunities and gaps supporting 
research study 
 
The sources consulted have supported a set of research objectives aimed at 
understanding the relationship between Performance Improvement Programmes, 
Organisational Maturity Variables and Organisational Performance Variables. Table 
20, below, identifies these sources and the areas of opportunity this research covers.  
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Table 20: Literature synthesis towards further research areas and gaps 
identified in existing consulted sources. 
Literature sources further study requirements Summarised research area 
requiring further study 
1. Based on the various literature sources, each 
Performance Improvement Programme has a 
primary focus and a unique set of tools and 
techniques. They all share a basic set of generic 
tools. The difference and application of the unique set 
is subject to an organisations maturity level and also 
performance needs which requires further study 
(Okhovat et al., 2012). 
Maturity and Performance 
specific variable 
relationships. 
2. The link between Pesic (2012) and Thomas et al. 
(2006) allude to a correlation between Performance 
Improvement Programme objectives and 
Organisational Maturity Variables leading to a 
subsequent performance relationship. These 
correlations would prove useful for South African 
manufacturing firms in having an understanding of 
their current organisational maturity through one of 
the process maturity models. Once understood, the 
application of an integrated programmes harnessing 
unique programme specific features to develop the 
maturity variables where the correlation for 
moderation is the highest. 
 
Organisational Maturity 
Variables and Performance 
Improvement Programme 
specific variable 
relationships. 
 
3. Bititci, Garengo and Ates (2014) indicate the 
abundance of maturity models that have no set 
definition. Their purpose is geared towards setting a 
basis from which to improve. These maturity models 
serve to enhance the application of Performance 
Improvement Programmes. 
 
Organisational Maturity 
Variables and Performance 
Improvement Programme 
specific variable 
relationships. 
 
4. Mulder (2015) identifies that there is a gap between 
the desired application of maturity assessments and 
Identifying performance 
drivers and linking them with 
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models towards the selection of programmes that 
best suit the performance needs of the organisation. 
 
the relationship with 
Organisational Maturity 
variables. 
 
5. Although there are many maturity models, process 
maturity models are important in the instance of the 
research objectives requirements of this research. 
The maturity relationships could be used in a new 
framework that fills the gap of applying Performance 
Improvement Programmes towards greater success 
in Organisational Performance Variable 
development. The purpose of these models aim to 
establish organisational maturity but without a 
linkage to the development of maturity towards world 
class levels. Organisations develop their maturity 
towards improved performance levels to meet 
changing customer demands (Lepmets, McBride and 
Ras (2012). 
 
Understanding the 
relationships with maturity 
variables and improved 
Performance Improvement 
Programme facilitation. 
 
6. Tarhan, Turetken and Hajo (2015) identify through 
their research that maturity development can lead to 
improved organisational performance. The 
researchers state that further research is required to 
validate and further understand the relationships 
between specific variables for both performance and 
maturity. This would allow for more informed 
improvement frameworks leading to greater 
performance gains 
 
Identifying performance 
drivers and linking them with 
the relationship with 
Organisational Maturity 
variables. 
 
7. Dijkman et al. (2015) contends that there is little 
research to support the relationship between specific 
Organisational Performance Variables and specific 
Organisational Maturity Variables (process maturity). 
 
Identifying specific maturity 
variables that have a 
correlation with performance 
within the regional context. 
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8. Amin and Karim (2011) state that there is no existing 
means to determine which set of tools found in 
Performance Improvement Programmes is more 
effective in specific organisations based on their 
maturity 
 
Performance Improvement 
Programmes relationship with 
Organisational Maturity 
Variables. 
 
9. Farsijani and Carruthers (1996) propose a model that 
shows a supportive growth between maturity and 
performance improvement programmes. This 
supports the role of organisational maturity as a 
moderating factor in facilitating programme 
implementation. 
 
Further development in the 
understanding of 
Organisational Maturity 
Variables as a moderator 
between Performance 
Improvement Programmes 
and Organisational 
Performance Variables. 
 
10. Liker and Morgan (2006) state that there is a 
requirement to determine how to adapt Lean 
Manufacturing tools within specific organisations. 
New organisations have fewer resources and have 
very little experience with Lean Manufacturing tools 
and techniques. 
 
Understanding the 
relationship between 
Performance Improvement 
Programme objectives and 
Organisational Maturity 
Variables 
 
11. Enaghani et al. (2009) does not provide a framework 
for implementation that considers the relationship 
between Lean Manufacturing and the current state of 
maturity in the organisation 
 
Understanding the 
relationship between 
Performance Improvement 
Programme objectives and 
Organisational Maturity 
Variables 
 
12. There is a need to understand if there is a relationship 
between Six Sigma and culture. Should the 
relationship be weak or insignificant, programmes 
that focus on developing culture better should be 
Understanding the 
relationship between 
Performance Improvement 
Programme objectives and 
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used to initialise the change in the organisation and 
develop this maturity variable first and foremost 
(Antony, 2006). 
 
Organisational Maturity 
Variables 
 
 
From the above synthesis of the literature, various research opportunities are 
apparent. They show that, although the relationships exist, they are subject to specific 
variables contained within each construct. A deeper understanding of these variable 
correlations between the three constructs of Performance Improvement Programmes, 
Organisational Maturity Variables and Organisational Performance Variables is 
required to improve implementation and avoid barriers. 
Figure 14, below, identifies the primary constructs developed form the literature 
sources reviewed. The literature identified specific maturity variables as well as 
Performance Improvement Programmes and their objectives in developing specific 
performance. The literature implies a bi-directional flow between Organisational 
Maturity Variables and Organisational Performance Variables. Figure 15 develops the 
Organisational Maturity Variables and Organisational Performance construct showing 
the possible relationships to be tested. 
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Organisational Maturity 
Variables
Performance 
Improvement 
Programmes
Various maturity 
variables
Performance 
Improvement 
Programme Types and 
Objectives
- Evolve together as the programme is 
implemented.
- Organisational Maturity Variables has a 
moderating effect on Performance 
Improvement Programmes
- Strategy
- Organisational structure
- Communication/ Visuals/Structures
- Integration between support and manufacturing departments
- Systems or systemisation
- Policy implementation and adherence
- Training and development
- Organisational culture
- Performance measures
- Monitoring and evaluation
- Standards development and process controls
- Knowledge management
-            Empowerment
-            Roles and responsibilities
Common Organisational Maturity Variables with an 
implied relationship with Performance Improvement 
Programmes
1 2
3
Lean Manufacturing  - Performance
- Okhovat et al. (2012)
- Womack (1990)
- Womack and Jones (2003)
- Ohno (1988)
- Stamm Neizert and Singh (2009)
- Bicheno (2004)
- Engelund, Breum and Friis
- Simmons and Mason (2003)
- Nave (2002)
- Enaghani et al. (2009)
-              Decarlo (2007)
Six Sigma – Internal Quality
- Breyfogle (1999)
- Bozdogan (2010)
- Nave (2002)
- Kristiansen (2010)
- Theisens (2010)
- Okhovat et al. (2012)
-              Pepper and Spedding (2010)
TPM – Equipment Uptime
- Paneerselvam (2012)
- Fore and Zuse (2010)
- Kristiansen ( 2010)
- Wauters and Mathot (2007)
- Thomas, Jones and Vidales (2006)
- Shirose (2011)
- Wilmott (2012)
-              Okhovat et al. (2012)
Integration of 
Programmes
1. TRACC (2013)
2. Paneerselvam (2012)
3. Okhovat et al. (2012)
4. Turesky and Connell (2010)
5. Amin and Karim (2011)
6. Serna, Lopez and Cotes (2011)
7. Leask (2011)
8. Bozdogan (2010)
9. Kristiansen (2010)
10. Pepper and Spedding (2010)
11. Enghani et al. (2009)
12. Galloway (2009)
13. Siviy, Penn and Stoddard (2007)
14. Jorgensen et al. (2007)
15. Abdulmalek and Rajgopal (2007)
16. Antony (2006)
17. Truscott (2003)
18. Nave (2002)
19. Farsijani and Carruthers (1996)
20. Lian and Landeghem (2002)
21. McDonald et al. (2002)
22. Lian and Landeghem (2002)
23. Lynds (2002)
24. Parker and Slaughter (1994)
25. Raisinghani (2005)
26. Spear (2004)
27.           Hancock and Zayko (1998)
 
Figure 14: Development of Performance Improvement Programme and Organisational Maturity Variables constructs and 
hypothesised relationships with contributing literature sources supporting the framework design. 
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Organisational 
Maturity Variables
Organisational 
Performance 
Variables
1. Jiang, klein and Hwang (2004)
2. Hersbleb and Zubrow (1997)
3. Krishnan and Kriebel (2000)
4. Lockamy and McCormack (2004)
5. Hoffman and Reiner (2006)
6. McCormack (2001)
7.            Deephouse, Goldenson, Kellner and Mukhopahyay (1996)
8.            Ravestyn et al. (2012)
9.            Dijkman et al. (2015)
Literature sources identifying a causal relationship where organisational maturity 
improves performance.
1
2
Internal 
Quality
Output 
Performance
2
Equipment 
Availability
CI Process Maturity
1. Wauter and Mathot (2007)
2. Williamson (2006) 
3. Willmott (2012). 
4. Fleischer et al. (2006)
5. Huang, Dismukes, Mousalam, Razzak and Robinson (2003) 
6. Pintelon et al. (2008) 
7. Okhovat et al.2012).
8. Dijkman, Lammers and Jong (2015)
9. Tarhan, Turetken and Hajo (2015) 
 
Literature sources identifying Organisational Performance Variables suitable to 
measure the relationship of Organisational Maturity Variables and Performance 
Improvement Programmes. 
 
 
Figure 15: Development of the Organisational Maturity Variable and Organisational Performance Variable constructs and 
hypothesised relationships with contributing literature sources supporting the framework design. 
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Organisational 
Maturity 
Variables 
 Performance 
Improvement 
Programmes
Lean Manufacturing (LM)
Six Sigma (SS)
Total Productive Maintenance (PM) 
Roles and 
Responsibilities
Organisational 
Culture
Employee 
Empowerment
Integration
Training and 
Development
HR and Finance 
policy alignment to 
strategic goals
Standardisation
Systemisation
Measurement and 
tracking
Employee technical 
skills
Knowledge 
Management
Leadership and 
strategy
Communication
Internal Quality (IQ)
Equipment Availability (EA)
Output Performance (OP)
Organisational 
Performance 
Variables
Independent 
Variable
Moderating 
Variable
Dependant 
Variable
Sub Variable 
Level
Sub Variable 
Level
An hypothesised relationship between 
each of the three Performance 
Improvement Programmes to each of the 
13 Organisational Maturity Variables
Bi-directional
An hypothesised relationship between 
each of the 13 maturity variables and the 
3 Organisational Performance Variables
Unidirectional
 
Figure 16: Detailed full theoretical framework developed showing all three constructs 
(Performance Improvement Programmes, Organisational Maturity Variables and 
Organisational Performance Variables). The flows and variable classifications show 
the relationships to be tested through the research. 
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Figures 14, 15 and 16, above, show the different stages applied to the development 
of the theoretical framework (figure 16). The relationships established for testing are 
presented with clear flows and the variable classifications are expounded further in 
Chapter 3. 
The literature sources studied have provided evidence that there is a need to 
understand these construct relationships better. These relationships lead to the 
development of an improvement framework that allow implementers to leverage 
maturity variables, where required, towards improved performance. The framework 
may also be used in identifying maturity variables towards a staged strategy to isolate 
poor maturity and develop these further to allow for amplified results. The correlation 
significance between the three constructs forms the basis of the proposed framework. 
An understanding of the relationship between Performance Improvement 
Programmes (three types) and Organisational Maturity Variables is considered 
important. The relationship between Organisational Maturity Variables and 
Organisational Performance Variables allows for an established strategy that seeks to 
develop maturity where the correlation is strongest between the constructs and their 
sub variables. 
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Chapter 3 – Research Design 
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3.1 Research Paradigm 
 
A research paradigm is described as a framework that provides direction as to how to 
conduct research (Collis and Hussey, 2009). There are two distinct paradigms: 
Positivism and Interpretivism.  
Positivism is based on the belief that reality is independent and that the objective is 
the discovery of new theories based on empirical research (Collis and Hussey, 2009). 
According to these authors, the positivistic paradigm relies on the assumption that 
social reality is singular and objective. The process is considered deductive in nature 
with the explanations focused on understanding the phenomena. 
Positivism seeks to avoid subjectivity and assumptive interpretations. Positivism 
allows the theories to form the basis explanation. The paradigm also allows for the 
prediction of occurrences of the phenomena and through this allows the phenomena 
to be controlled. The paradigm also seeks to establish relationships amongst the 
identified variables that form part of the research. Positivistic research considers 
variables that can vary, take on many values, and be observed and measured (Collis 
and Hussey, 2009). 
There are a few criticisms of positivistic paradigm application. Collis and Hussey 
(2009) state that it is impossible for people to be separate from their social contexts. 
The perceptions of people are also vital when attempting to understand them. An 
overly structured research design may ignore specific findings that may be of 
relevance to the research results. Clarke (2005) identifies the positivist research 
paradigm as experimental. The selection of a paradigm should be based on certain 
criteria, which include the researcher’s worldview, training, experience and the nature 
of the problem being studied (Clarke, 2005).  
Interpretivism as a paradigm is a response to the positivistic paradigm shortcomings 
detailed by Collis and Hussey (2009). The research approach is underpinned by the 
belief that social reality is not unbiased but highly biased because it is shaped by our 
perceptions. The reality is subsequently affected by the fact that it is being researched. 
The research is inductive in nature with the fundamental view of providing an 
interpretative understanding of social phenomena. An interpretive understanding is 
based on understanding the social phenomena being observed. There is no 
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requirement for a quantitative approach for data analysis. Interpretive research leads 
to broad conclusions.  
Trochim (2000) identifies epistemology as the philosophy of understanding or how the 
researcher comes to know. The subject of epistemology seeks to answer a set of 
questions, which Trochim (2000) sets as: 
- What is the relationship between the researcher and the research topic? 
- How is the knowledge on the research topic obtained? 
- What is relevant in terms of the research knowledge sought? 
In terms of positivistic versus interpretivistic research approaches, Krauss (2005) 
contends that the debate is philosophical and not methodological. Research is subject 
to various assumptions that seek to illuminate the type of paradigm most suited to the 
research in question. Krauss (2005) states that, in the positivistic paradigm, science 
is viewed as a mechanism with which to illuminate the truth. Deductive reason is used 
to postulate theories developed from literature sources. In the qualitative paradigm, 
researchers have different views of reality and are thus subjective. In the positivistic 
paradigm, the reality is objective and singular (Krauss, 2005).  
Based on the results from the research, the initial proposed conceptual framework 
may not fit with the facts of the tested hypotheses (Mouton, 2008). The hypotheses 
are developed from the literature sources. The research problem is defined into 
research objectives, which are subsequently tested to confirming and presupposed 
relationships and causalities in a positivistic study. The focus of the research is thus 
scientific and empirical in nature (Mouton, 2008). 
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Table 21: Research assumption review adapted from Collis and Hussey (2009). 
Assumptions Research design assumption Objective of the research 
Ontological 
assumption 
refers to the 
nature of 
reality. 
Research provides a set of 
hypotheses. Positivistic in nature. 
The reality is objective since it is 
excluded from the researcher. The 
basis of the research is to determine 
the current reality. Quantitative 
measures are to be expressed and 
relationships between the variables 
correlated as part of the research. 
The research is considered 
exploratory in nature and would not 
allow for causality testing. 
Epistemological 
assumption 
assesses the 
validity of the 
knowledge 
presented 
through the 
research. 
The data collected through the 
research is measurable in terms of 
relationships (correlations) and is 
positivistic in nature. 
The hypotheses tested as part of this 
research sought to illuminate existing 
knowledge based on factual accounts 
derived from the respondents 
selected to be part of the research. 
The data collected through the 
research instrument was subjected to 
a quantifiable data analysis process 
that validated the knowledge. 
Axiological 
assumption 
considers 
whether the 
research is 
value free and 
whether there 
is a bias from 
the researcher. 
This research considers 
manufacturing companies with 
existing Performance Improvement 
Programmes and historical data 
pertinent to the research. The 
interaction of the researcher will 
have no influence on the past 
results or current organisational 
maturity levels. There is no bias 
applied in this research. 
It is important to have an unbiased 
approach to this research. The nature 
of variable interactions were 
statistically determined, which 
provided an analytical representation 
of the current situation as it relates to 
the hypotheses formulated. This 
provided factual unbiased knowledge 
for the manufacturing sector. 
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Assumptions Research design 
assumption 
Objective of the research 
Rhetorical assumption The research is provided 
in a formal written style 
with specific definitions 
and quantifiable wording. 
This follows the 
positivistic paradigm. 
The written style of this research is 
formal with a set of quantifiable 
criteria that will be analysed to 
accept or reject various 
hypotheses. Specific definitions 
have been defined and are outlined 
in this research. 
Methodological 
assumption 
According to Collis and 
Hussey (2009), research 
that is positivistic in 
nature will be deductive 
and seek to establish 
linkages. The research 
has specified categories 
with accurate results that 
have been tested for 
reliability and validity.  
This research uses statistical 
analysis to test the research 
hypotheses and questions 
formulated. The research has 
specific categories (constructs) 
including Organisational Maturity 
Variables, Performance 
Improvement Programmes and 
Organisational Performance 
Variables. These three constructs 
have variables that are tested to 
allow for a deduction to be made 
about the relationships between the 
constructs as well as any 
generalisations that may arise. 
 
Table 21 reflects that this research resides predominantly in the positivistic paradigm 
based on the assumptions considered. There is a distinctive quantifiable element with 
no prior bias attached. The subjects being researched are not directly impacted by the 
research being done and will remain so after the research. The writing style of the 
research is formal and adopts a scientific approach to presenting the research results 
in lieu of the hypotheses that form the basis for testing. 
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 3.1.1 Rationale for paradigm selection  
 
The research has distinctive constructs and seeks to establish through a deductive 
approach whether the selected variables are correlated and if the hypotheses 
presented are accepted or rejected on the basis of the survey results obtained through 
the research instrument. The research is cross-sectional and exploratory in nature and 
does not allow for specific causal relationship analysis. However, the research 
methodology and statistics applied supported the evaluation of the theoretical 
framework underpinned by the various literature sources’ reviews to establish whether 
the relationships exist and, if so, the significance of these relationships. 
The quantifiable nature of this research sought to provide a heightened level of 
reliability and validity. Organisational Maturity Variables have been outlined to be 
specific elements within the organisation’s design that, through the literature reviewed, 
have been shown to be a moderating factor in performance enhancement through the 
application of Performance Improvement Programmes. The maturity of an 
organisation is also linked with the various Performance Improvement Programmes 
and subsequently these Performance Improvement Programmes have a relationship 
with performance. 
The fundamental approach taken to this research is that it sought to establish which 
maturity variables are of greatest importance to manufacturing firms in terms of their 
relationship with performance improvement. In addition it identifies which Performance 
Improvement Programme’s outcome would have the strongest relationship with 
organisational maturity development in South Africa. On the basis of the Performance 
Improvement Programmes’ requirements and outcomes, the best integration 
framework for these programmes may be selected on the foundation of the results 
obtained from this research. Manufacturing organisations will be able to determine, on 
the basis of their performance issues, which programme can develop their maturity 
and how the company can evolve along the continuous improvement maturity path. 
Through the development of an understanding as to which performance variables 
most affect organisations, a corresponding decision can be made to the unique 
Performance Improvement Programme elements required. Conversely, the absence 
of specific organisational maturity set of variables will also have a linkage to the 
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programme selected or aspects of the programme. The theoretical framework is based 
on the literature reviewed for organisational maturity, performance measures and 
Performance Improvement Programme design and objectives.  
An extensive study of the various relevant literature sources has assisted in the 
development of a detailed theoretical framework with a set of specific variables to be 
quantifiably assessed for the relationships between maturity, programme objectives 
and performance related variables. This research is best suited to the positivistic 
paradigm on the basis of the constructs and variables presented. In order to further 
illuminate the linkages between the constructs, some elements of interpretivism were 
employed through thematic analysis.  
3.2 Theoretical Framework 
 
According to Miles and Huberman (1994), a theoretical framework identifies the key 
concepts, variables and factors to be studied. The framework may take the form of a 
graphical representation of the concepts, variables and factors as well as highlighting 
their presumed interrelationship. It may also be expressed in a narrative. Clarke (2005) 
states that a theory consists of a set of interrelated constructs and definitions, 
highlighting a view that shows the relationship between specific variables. The 
theoretical framework is arranged in a meaningful manner that provides a mechanism 
to explain a particular phenomenon (Clarke, 2005). 
An additional component of the theoretical framework is the research problem. Collis 
and Hussey (2009) state that a study of the literature serves as a basis for the 
development of a theory or theoretical model. This model then serves as a basis for 
the development of hypotheses.  Collis and Hussey (2009) define a hypothesis as a 
proposition that can be analysed and tested for specific relationships against empirical 
evidence. Empirical evidence in this regard is based on the experience and 
observations of a key group or sample that is considered through the research 
instrument. 
The hypotheses developed are then tested using various statistical methods in order 
to validate the relationships. The variables determined as part of this research were 
used to test the hypothesis defined. The research instrument was used to measure 
the variables identified as part of the theoretical framework. 
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The theory studied as part of this research has provided a solid basis underpinning 
the development of the theoretical model. The variables contained in this model are 
expressed through three constructs. The first construct deals with Organisational 
Maturity Variables and its subsequent links to Organisational Performance Variables. 
Organisational Performance Variables is the second construct. The third construct is 
considered the Performance Improvement Programmes which is presumed to have a 
link on organisational maturity and performance. Within each of these constructs are 
variables that are both dependent, moderating and independent. 
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Organisational 
Maturity 
Variables 
 Performance 
Improvement 
Programmes
Lean Manufacturing (LM)
Six Sigma (SS)
Total Productive Maintenance (PM) 
Roles and 
Responsibilities
Organisational 
Culture
Employee 
Empowerment
Integration
Training and 
Development
HR and Finance 
policy alignment to 
strategic goals
Standardisation
Systemisation
Measurement and 
tracking
Employee technical 
skills
Knowledge 
Management
Leadership and 
strategy
Communication
Internal Quality (IQ)
Equipment Availability (EA)
Output Performance (OP)
Organisational 
Performance 
Variables
Independent 
Variable
Moderating 
Variable
Dependant 
Variable
H5H1
H3
H6
H2 
and 4
Sub Variable 
Level
Sub Variable 
Level
An hypothesised relationship between 
each of the three Performance 
Improvement Programmes to each of the 
13 Organisational Maturity Variables
Bi-directional
An hypothesised relationship between 
each of the 13 maturity variables and the 
3 Organisational Performance Variables
Unidirectional
H7-10
 
Figure 17: Detailed theoretical model identifying the three main constructs for the 
theoretical framework and the presumed relationships, flows and variable 
classifications. 
Figure 17, above, demonstrates the hypothesised links and flows between 
Organisational Maturity Variables, Performance Improvement Programmes and 
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Organisational Performance Variables as studied in the literature sources consulted. 
The model contends that Performance Improvement Programmes can either have a 
relationship with Organisational Maturity Variables or not. Furthermore, the role of 
Organisational Maturity Variables as moderators is considered with a bi-directional 
flow, implying that the two constructs may develop together as the specific programme 
is deployed within companies. The type of programme selected may develop the most 
pertinent maturity variables more aptly than other Performance Improvement 
Programmes. This, in turn, may lead to enhanced performance.  
This research established the maturity variables and their correlations to the other 
constructs in the model thereby informing the selection process of improvement 
programmes as part of a tool to be developed through this research. Organisational 
Performance Variables are also linked to Organisational Maturity Variables.  
3.2.1 Detailed construct for organisational maturity 
 
The variables that form part of the theoretical model for organisational maturity act as 
moderating variables in either promoting the implementation of Performance 
Improvement Programmes through synergistic effects or act as a barrier to 
implementation in the absence of that specific maturity variable. The below variables 
are expressed in terms of their relationship to Performance Improvement 
Programmes: 
 
- Leadership: This relates to the type of leadership and the level of involvement 
of senior leadership in the organisation towards continuous improvement 
activities. A clear vision that links the firm’s goals to the Performance 
Improvement Programme objectives. 
- Employee work force skills: The current skills profile of the employees in the 
organisation, linked both to the technical job requirements and also the 
propensity to facilitate continuous improvement activities. 
- Strategy vision and mission deployment: The vision and mission relates to 
the direction of the company and affords a future view outlining key aspects 
required for the business to be successful and also emphasises the end state 
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as a goal. It is expressed in key performance indicators and may be deployed 
through a system such as the Balanced Scorecard. 
- Organisational culture: The belief system of the organisation, the values and 
norms demonstrated through the organisation’s employees and management 
actions. 
- Performance measurement and tracking: Ability to track the Performance 
Improvement Programme implementation through the use of key metrics 
covering the different functional areas. 
- Computerised support systems and other support systems 
(systemisation): Support systems such as ISO, VDA, TS16949 and other 
computerised data capturing and analysis programmes. Live data availability 
and the level of usage for organisational decision making from the shop floor 
up to management level. 
- Knowledge sharing: Knowledge sharing mechanisms such as work group 
activities, standardised work review sessions, one-point lessons, 
communication on improvement activities and best practice facilitation groups 
are available. Sharing of learning through the use of technology (e-learning) or 
learning by doing. A combination of both is ideal. 
- Employee empowerment: Employees have decision making capability and 
autonomy over their job functions. 
- Integration: Functional overlaps allowing the performance improvement 
system to take effect according to the strategic goals. 
- Training and development practices: Initial facilitation with a train the trainer 
approach built into an overall execution road map. Training is functional and its 
effectiveness is measured. 
- Roles and responsibilities: Specific company-wide roles and responsibilities 
are outlined for job functions. Centralised resources for performance 
improvement implementation can rapidly speed up improvements, however 
handover to operational resources with clearly defined key performance 
indicators are essential to build the capability in the process 
- Standardisation: A detailed step by step ‘how to’ methodology that drives a 
standardised approach across the organisation. 
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- Human resource and finance departmental policy alignment to strategic 
goals: Human resource policy and finance policy speak to the continuous 
improvement goals. Recruitment, retentions, job descriptions, investment 
requirements, project targets et cetera are linked to HR and Finance strategies 
and also linked to departmental targets for support staff. 
- Communication structures: Clear communication related to the 
organisation’s performance, job instruction, output and organisation results, 
important company information, vision, mission, improvement activities, training 
and development requirements, employee skills and competencies that are 
standardised. This includes visual management. 
 
The relationships between these maturity variables against the variables defined as 
part of performance variables, and also the outcomes of the Performance 
Improvement Programmes, were analysed. Through an improved understanding of 
the relationships a framework was designed.  This framework allowed for the selection 
of an integrated performance improvement system (elements of Lean Manufacturing, 
Total Productive Maintenance and Six Sigma). This integrated Performance 
Improvement Programme thus serves to bolster organisational process maturity 
variables and subsequent organisational maturity levels. Maturity variables have been 
defined from the literature sources based on their applications and presumed linkages 
with Performance Improvement Programmes and Performance. A recurring set of 13 
maturity variables observed through the literature studied served as the basis for the 
Organisational Maturity Variables construct. 
 
3.2.2 Detailed construct for performance variables 
 
The Organisational Performance Variables that form part of the theoretical model are 
dependent. They are presumed dependent upon the Performance Improvement 
Programmes and Organisational Maturity Variables (moderator). 
- Internal Quality: Product or process quality data such as sigma level (defects 
per unit) 
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- Output Performance: The level of performance gauged against standards for 
process time and output levels. Input to output measures. 
- Equipment Availability: The identification of losses for equipment time that are 
frequent (sporadic and chronic) in nature. 
The dependant performance variables include Internal Quality (variation) which is 
linked to Six Sigma and its focus on process variation reduction. Productivity is linked 
to Output Performance. This is a measure of targeted output standards against actual 
standards and is closely linked to Lean Manufacturing, Six Sigma and Total Productive 
Maintenance.  
 
Equipment Availability is firmly linked to Total Productive Maintenance, however tools 
from Six Sigma such as process capability or design or experiments (DOE) may be 
used to improve the equipment availability through a detailed analysis against the 
equipment’s desired outcomes.  
 
As determined through the literature, the presumption is that organisations with low 
maturity are better suited to applying a system such as TPM or Lean that would not 
require dedicated overhead structures to deploy operational best practice as is often 
the case with Six Sigma. The use of the yellow, green and black belts through Six 
Sigma is not a stipulated requirement but one that is generally accepted as part of the 
programme’s design. The benefits of such a structure are normally realised in much 
bigger firms and in organisations where the cost of reducing process variation far 
outweighs the cost of the overhead investment in resources.  
 
3.2.3 Detailed level construct for Performance Improvement Programme 
variables 
 
The variables for Performance Improvement Programmes will be measured through 
the outcomes anticipated for each programme. Performance Improvement 
Programmes are considered independent variables in the theoretical model. 
The objectives of each programme is detailed as follows: 
 
- Lean Manufacturing programme implementation. 
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 Process flow linked to performance primarily. Secondary linkages 
include equipment availability and process variation. 
- Six Sigma programme implementation 
 Process variation linked to quality primarily. Secondary linkages include 
equipment condition and performance 
- Total Productive Maintenance system implementation 
 Equipment availability optimisation focused programme with secondary 
objectives on performance improvement and process variation 
optimisation 
 
This research considers, where relevant, the unique tools and their application towards 
performance improvement. Although the term ‘secondary linkage’ is used when 
defining the variables, this research does not undermine the strength of the linkages 
of the three dominant Performance Improvement Programmes in having a cross-
linkage to primary effects advised through the literature. The Performance 
Improvement Programmes are subject to a number of considerations in organisations, 
including Organisational Maturity Variables. These include budget availability, external 
macroeconomic factors, as well as specific labour union considerations, to name a 
few. 
By understanding the linkages between the Organisational Maturity Variables and the 
Organisational Performance Variables, an improved approach for implementation of 
the required Performance Improvement Programmes will emanate. This will aid in the 
decision in selecting the primary Performance Improvement Programme and 
subsequent elements unique to other programmes. The result is a sustainable 
Performance Improvement Programme regimen that sustains maturity development 
in the organisation. 
In addition, the study of the relationship between the Performance Improvement 
Programme outcomes and the requirements for Organisational Maturity Variable 
development will also serve to bolster the continuous improvement strategies in 
organisations. 
The primary and secondary research objectives are based on the theoretical model 
and variables defined in this section. The objectives serve to confirm the presumed 
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relationships to support the primary objective. The framework is not exhaustive and 
will allow for new knowledge to be added after the review of the data presented through 
the research instrument to either accept or reject the developed hypotheses.  
Based on the research findings, a new framework was developed that will 
subsequently feed into a tool that allows for the strategic deployment of continuous 
improvement programmes that are sustainable and add additional value towards 
organisational maturity and performance measures. Other performance tools and 
maturity variables were also be evaluated through the research instrument to bolster 
the validity and reliability aspect of the research. 
 
3.3 Research Objectives 
 
The objective of this research was to determine the relationship that may exist 
between Organisational Maturity Variables, Performance Improvement Programmes 
and Organisational Performance Variables. The research also sought to determine the 
best fit of an integrated Performance Improvement Programme to moderate the effects 
of poor organisational performance and to develop organisational maturity. With a 
variety of distinct Performance Improvement Programmes to choose from, it is 
imperative for South African firms to determine which Performance Improvement 
Programmes or combination of specific programme tools will have the greatest 
contribution towards improving their competitiveness. 
3.3.1 Primary research objective: 
 
 
 
 
3.3.2 Secondary research objectives: 
 
In order to further illuminate the relationships between the constructs and sub-
variables, the research objectives are unpacked against the theoretical model. The 
theoretical model (figure 20) is expanded into sub-variable detail showing the linkages 
presumed for each research objective. This provides a detailed view as to how these 
Establishing the relationships between Performance Improvement Programmes, 
Organisational Maturity Variables and performance. 
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objectives are satisfied by the research. Figures 18 to 22 are expanded views of each 
construct and its presumed relationship with other constructs and are elements of the 
theoretical model. 
 
Secondary research objective 1 
-  Determine the relationship between Performance Improvement Programme 
objectives and Organisational Maturity Variables. 
Flow 
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impact
Maturity 
variables 
impact
 
Figure 18: Secondary objective 1 framework seeks to establish the relationship 
between Performance Improvement Programmes and Organisational Maturity 
Variables. 
 
 
Secondary research objective 2 
- Determine the Performance Improvement Programme objective that would 
make the greatest contribution for South African firms based on the links with 
organisational maturity. 
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Figure 19: Secondary objective 2 aims to establish the relationship with the 
facilitation of Performance Improvement Programme selection on the basis of 
maturity. 
 
Secondary research objective 3 
- Establish if there is a relationship between Organisational Maturity Variables 
and Organisational Performance Variables. 
Organisational 
Maturity Variables
Organisational 
Performance 
Variables
 
 
Figure 20: Secondary research objective 3 depicting the theoretical construct 
and the hypothesised linkage of Organisational Maturity Variables to 
organisational performance. 
 
 
Secondary research objective 4 
- Establish the leading performance concerns of Eastern Cape manufacturers. 
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Figure 21: Detailed view of linkages within the theoretical model towards 
confirmation of the most prominent performance concerns for manufacturers. 
 
Secondary research objective 5 
- Establish the defined Organisational Maturity Variables that moderate specific 
Organisational Performance Variables such as Internal Quality, Output 
Performance and Equipment Availability. 
Internal 
Quality
Output 
Performance
Equipment 
Availability
Organisational 
Maturity 
Variables
 
 
Figure 22: A conceptual schematic (taken from the theoretical model) indicating 
the presumed flows of organisational maturity with organisational performance. 
 
Secondary research objective 1 and 2 sought to determine the extent to which 
Performance Improvement Programmes are correlated with Organisational Maturity 
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Variables. This substantiated the implication of organisational maturity as a 
moderating factor in the design aspect of the research. The relationship between these 
constructs were deemed critical given the presumed bi-directional flows asserted 
through the theoretical framework. 
By understanding whether maturity variables are a consideration in selecting a 
programme and having an understanding of the performance areas of concern, a more 
informed decision can be made on programme selection and or integration needs 
(implementation framework applications). In having a bi-directional flow, the 
independent variables (Performance Improvement Programmes) are presumed to 
evolve with organisational maturity development. The current state of maturity could 
have implications for which programme to select, based on its relationships with 
specific maturity variables towards greater performance (secondary research 
objective 3) as alluded to in the theoretical framework. The two constructs therefore 
support each other and evolve together as the programme’s implementation 
progresses. 
Secondary research objective 3 sought to establish the relationship between the 
variables related to organisational maturity for South African firms and organisational 
performance. The link of organisational maturity to performance is pertinent to this 
research in the development of a new Performance Improvement Programme 
implementation framework. 
Conversely organisational maturity could be evolved through Performance 
Improvement Programmes provided the correct programme is selected that develops 
that specific maturity variable or set of variables. Secondary research objective 3 thus 
links the Organisational Maturity Variables with the primary objective of each 
Performance Improvement Programme identified (flow improvement, variation 
reduction and equipment availability). By doing this, sustainability and programme 
success may be achieved with quicker results. 
Secondary research objective 4 sought to establish which performance variables 
(Internal Quality, Equipment Availability and Output Performance) affect Eastern Cape 
automotive component suppliers the most frequently. This enabled the researcher to 
determine which Performance Improvement Programme focusses these variables 
(based on the principle objective of each specific programme) most aptly and afforded 
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insight into the selection and adoption of the requisite tools and techniques (secondary 
research objective 2). By understanding the performance areas of most concern, the 
programme selection through consideration of the moderating maturity variables is 
strengthened.  
Secondary research objectives 5 focused on establishing whether Organisational 
Maturity Variables have a link with Organisational Performance Variables. This proved 
pertinent in understanding the selection of tools needed to induce maturity and thus 
performance.  
This chain of relationships formed part of the tests conducted through various research 
hypotheses. The adoption of hypothesis testing through a quantitative approach to the 
research sought to test these presumed relationships among the three primary 
constructs under review: Organisational Maturity Variables, Performance 
Improvement Programmes and Organisational Performance Variables. Through 
testing these interactions, the research further afforded insight into the automotive 
sector manufacturing challenges.  
The results of the secondary research objectives served to inform the validity of the 
conceptual model identified as part of the theoretical framework. This model considers 
the three distinct primary constructs and their sub variables: Organisational Maturity 
Variables (13 sub variables), Performance Improvement Programme type and 
objective (3 programmes) and, lastly, Organisational Performance Variables (Internal 
Quality, Output Performance and Equipment Availability).  
The causes of poor performance could thus be isolated to the organisational maturity 
variable (or variables) and used as an indicator of fit and alignment towards the 
selection and implementation of a Performance Improvement Programme. This 
allowed the researcher to propose a Performance Improvement Programme 
framework towards a sustainable, integrated performance system for automotive 
manufacturing entities to become more globally competitive. 
Maturity variables in firms are often not well understood or are difficult to define as 
expressed through the literature study. Given the variety of cultures in South Africa, 
this makes for an intricate exercise, especially when it comes to Performance 
Improvement Programmes. The organisational culture impact on the sustainability of 
any one of the Performance Improvement Programmes is also considered. 
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It is essential for South Africa to develop sustainable competitiveness if it is to further 
evolve as an export country. This research serves the country by determining the best 
approach to develop that competitiveness using Performance Improvement 
Programme approaches. Implementation activities may now be fast tracked in 
manufacturing firms and the results from the programmes improved as a direct result 
of the outcomes of the research objectives. 
The implications of each of the maturity variables were evaluated against the features 
of the selected Performance Improvement Programmes. This could assist 
manufacturing firms to determine, based on their levels of maturity, which programme 
would serve their needs best and have the greatest level of success. Conversely the 
different Performance Improvement Programme elements could serve as the means 
with which to evolve that deficient element of organisational maturity within the firm. 
This research also provided greater focus to the obstacles of organisational maturity 
development. 
The literature review served as a basis for the development of a theoretical model of 
Organisational Maturity Variables, Organisational Performance Variables and 
Performance Improvement Programmes. This theoretical model of the three 
constructs was evaluated to determine its validity and thus served as a hypothesised 
construct of variables. It was also tested for linkages amongst the primary constructs 
and their respective sub-variables. The theoretical model is defined in both detailed 
and simplified versions for the purposes of illuminating the flows between the 
constructs and their sub-variables defined through the literature. 
 
Variable measurement levels 
 
Collis and Hussey (2009) identify three categories for variables. These are nominal 
variables, ordinal variables and ratio variables. The variables constructed under the 
three constructs additionally contain interval variables.  
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3.4 Hypotheses Development 
 
The hypotheses presented for testing as part of this research were constructed from 
the theory studied in Chapter 2. The intention of these hypotheses were to test the 
variables identified under the three constructs (Performance Improvement 
Programmes, Organisational Maturity Variables and Organisational Performance 
Variables) for linkages. Through this test, the results served to either confirm or deny 
the presumed relationships (Collis and Hussey, 2009). The hypotheses were designed 
to establish the correlation between Organisational Maturity Variables and 
Performance Improvement Programmes. They also sought to determine the 
correlation between the specific Organisational Maturity Variables and the specific 
Organisational Performance Variables. 
 
3.4.1 Hypothesis 1  
 
H0: The specific Performance Improvement Programmes do not have a relationship 
with organisational maturity. 
H1: The specific Performance Improvement Programmes have a relationship with 
organisational maturity. 
 
3.4.2 Hypothesis 2 
 
H0: The relationship between Performance Improvement Programmes and 
Organisational Maturity Variables are perceived to be equal. 
H1: The relationship between Performance Improvement Programmes and 
Organisational Maturity Variables are not perceived to be equal. 
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3.4.3 Hypothesis 3 
 
H0: Organisational Maturity Variables have an equal relationship with Performance 
Improvement Programmes in an organisation. 
H1: Organisational Maturity Variables do not have an equal relationship with 
Performance Improvement Programmes in an organisation. 
 
3.4.4 Hypothesis 4 
 
H0: The specific maturity variable has an equal relationship to each of the three 
Performance Improvement Programmes. 
H1: The specific maturity variable does not have an equal relationship to each of the 
three Performance Improvement Programmes. 
 
3.4.5 Hypothesis 5 
 
H0: Organisational Maturity Variables have an equal relationship with Internal Quality, 
Equipment Availability and Output Performance in an organisation. 
H1: Organisational Maturity Variables do not have an equal relationship with Internal 
Quality, Equipment Availability and Output Performance in an organisation. 
 
3.4.6 Hypothesis 6 
 
H0: The specific maturity variables have an equal relationship with each of the three 
Organisational Performance Variables. 
H1: The specific maturity variables do not have an equal relationship with each of the 
three Organisational Performance Variables. 
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3.4.7 Hypothesis 7 
 
H0: The three components of organisational performance, namely Internal Quality, 
Equipment Availability and Output Performance, have an equal relationship with 
overall performance. 
H1: The three components of organisational performance, namely Internal Quality, 
Equipment Availability and Output Performance, do not have an equal relationship 
with overall performance. 
 
3.4.8 Hypothesis 8 
 
H0: The three components of organisational performance, namely Internal Quality, 
Equipment Availability and Output Performance are rated equally within 
organisations. 
H1: The three components of Organisational Performance, namely Internal Quality, 
Equipment Availability and Output Performance are not rated equally within 
organisations. 
 
3.4.9 Hypothesis 9 
 
H0: The three Performance Improvement Programmes (PIPS) are equally appropriate 
for addressing current performance issues within organisations. 
H1: The three Performance Improvement Programmes are not equally appropriate for 
addressing current performance issues within organisations. 
 
3.4.10 Hypothesis 10 
 
H0: The three Performance Improvement Programmes have an equal relationship with 
organisational performance. 
H1: The three Performance Improvement Programmes do not have an equal 
relationship with organisational performance. 
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Table 22: Summary of organisational maturity variables linked to research 
objectives and hypotheses. 
Organisational maturity variables 
Research 
objective 
Hypotheses 
Strategic vision and mission deployment 1,2,3,5 1-6 
Organisational leadership 1,2,3,5 1-6 
Employee skill levels 1,2,3,5 1-6 
Systemisation 1,2,3,5 1-6 
Performance measurement and tracking 1,2,3,5 1-6 
Organisational culture 1,2,3,5 1-6 
Knowledge sharing 1,2,3,5 1-6 
Employee empowerment 1,2,3,5 1-6 
Training and development 1,2,3,5 1-6 
Standardisation 1,2,3,5 1-6 
Clear roles and responsibilities 1,2,3,5 1-6 
Communication 1,2,3,5 1-6 
Human resource and finance function alignment 1,2,3,5 1-6 
 
Table 22 provides a summary of the variables linked to organisational maturity and the 
linkages these have on organisational performance. The link of Performance 
Improvement Programmes to the particular variables are also considered in secondary 
research objective 1. 
 
 
195 
 
Table 23: Link between unique TPM variables with research objectives and 
hypotheses. 
Total Productive Maintenance variable 
Research 
objective 
Hypotheses 
Equipment availability: organisational performance 4 7,8,9,10 
Equipment availability: organisational maturity 1 1,2,3,4 
 
Table 23 identifies the objective associated with TPM, the commonality in the 
organisational maturity variables and the associated hypotheses. The relationship of 
TPM with organisational maturity is implicit, based on the literature review. As with the 
other Performance Improvement Programme primary objectives, TPM has a primary 
objective of promoting equipment availability as its unique programme feature. 
 
Table 24: Six Sigma unique variable objectives link with research objectives 
and hypotheses. 
Six Sigma variable 
Research 
objective 
Hypotheses 
Process variation: organisational performance 4 7,8,9,10 
Process variation: organisational maturity 1 1,2,3,4 
 
Table 24 highlights the unique project structural requirements and design required by 
Six Sigma. Since Six Sigma offers unique features to obtain its objective, derived from 
its detailed analysis and measurement element, the common elements from its 
improvement activities are not considered. 
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Table 25: Link between unique Lean Manufacturing objectives with research 
objectives and hypotheses. 
Lean Manufacturing variable 
Research 
objective 
Hypotheses 
Process and product flow: organisational performance  4 7,8,9,10 
Process and product flow: organisational maturity 1 1,2,3,4 
 
Although Lean Manufacturing boasts a large suite of general tools and techniques, 
each with their own focused variables, the unique elements are not as extensive as 
those of Six Sigma and TPM, whose tool sets have proliferated to deliver specific 
results. The tools and techniques shared, though, still have universal impacts on 
availability, quality and performance measurements. 
3.5 Research Instrument Design  
 
The research instrument was divided into 9 different sections. Each section sought to 
satisfy a research objective or sets of objectives related to the research. For the 
purposes of internal consistency, each set of questions related to the factor being 
tested. For the purposes of internal consistency, each set of questions will relate to 
the variable being tested. Figures 23 to 27 are at the sub variable level from developed 
from figure 17, the theoretical framework. 
3.5.1 Survey Questionnaire Section A 
 
Section A presented all questions that focused on the main performance related issues 
affecting manufacturing firms. It aimed to confirm the Organisational Performance 
Variables (availability, performance and quality) as legitimate variables considered for 
this factor (performance). This section was linked to secondary objectives 4. The 
objectives for section A are: 
 
 To establish the most prominent performance variable for South African 
manufacturing firms. This will be concluded through a comparative twin pair 
scale. 
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 To determine which performance programme will best satisfy the performance 
requirements of South African manufacturing organisations. This is a link made 
by the researcher on the outcome of performance programme to the most 
prominent performance variable. 
 To rate the performance variables categorically in order of importance. 
 
Performance 
factor 
confirmation
Equipment 
Availability
Internal 
Quality/
Variation from 
standard
Performance 
against 
standard for 
output
 
Figure 23: Variables forming part of section A. 
 
3.5.2 Survey Questionnaire Section B 
 
Section B posed questions to determine the relationship of Organisational Maturity 
Variables with organisational performance. Section B links to secondary objective 3 in 
seeking to determine how each maturity variable identified as part of this research 
relates back to performance if it is not at the correct level. Each maturity variable was 
allocated a question that sought to establish its relationship with performance. 
Maturity
variables
Organisational 
performance 
(quality, 
performance, 
availability)
 
Figure 24: Maturity variables for section C will be tested for a relationship to 
organisational performance. 
There were thirteen variables for maturity that were surveyed amongst respondents 
for their relationship in the development of the three performance variables.  
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3.5.3 Survey Questionnaire Section C to F 
 
Sections C to F determined the relationships that Performance Improvement 
Programmes have with Organisational Maturity Variables. This allowed the researcher 
to understand which maturity variables are correlated with the specific unique tools 
applicable to a Performance Improvement Programme (Lean Manufacturing, Six 
Sigma, and Total Productive Maintenance). This section is linked to secondary 
objectives 1 and 2. 
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Figure 25: Detailed Performance Improvement Programme construct 
objectives linked to unique tools and techniques. 
 
 
Sections C to E provide performance programme specific techniques for testing 
against variables identified that relate to the conceptual framework. This allows for 
insight into which programme tools to use to develop a specific maturity variable as 
defined in the conceptual framework. Intensity rating scales are used where each 
performance factor variable is tested against a set of pre-selected maturity variables. 
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Section F of the research survey instrument focused on establishing the relationship 
that the general Performance Improvement Programme tools have on the 
Organisational Maturity Variables. This was achieved by the application of a semantic 
differential scale. Each specified general tool and technique was tested through a 
series of questions that are linked to a maturity variable that is deemed applicable 
based on the literature review and the experience of the researcher.  
Questions 1 to 10 posed a detailed set of questions that tested the relationship 
between the sub variables of the performance programme and the variables of the 
maturity variables concerned as part of this research. 
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Figure 26: Detailed construct for general performance variables that were tested 
for a relationship with maturity variables. 
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3.5.4 Survey Questionnaire Section G 
 
Section G established the relationship of each performance improvement objective 
with regards to improving organisational performance. This section was linked with 
secondary objective 2. 
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Figure 27: The presumed relationship of Performance Improvement Programme 
objectives with Organisational Performance Variables. 
 
 
3.5.5 Survey Questionnaire Section H 
 
Section H determined the linkages of Organisational Maturity Variables towards 
Performance Improvement Programmes facilitation. 
3.5.6 Survey Questionnaire Section I 
 
This section allowed for qualitative responses in an open ended format to allow the 
researcher to obtain any additional and pertinent information for the support of 
research objective. 
3.6 Statistical Analysis Approach  
 
According to Collis and Hussey (2009), statistics refers to a group of methods and 
theory that is applied to quantitative type data. The statistics selected will allow the 
researcher to evaluate errors involved in quantifying the data collected through the 
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sample set. In addition, various trends, patterns, relationships and linkages will be 
defined through the data analysis process. 
This research applies primary data for testing. The data collected through the 
parametric data types will be quantified (frequency of occurrences) in meaningful ways 
on Microsoft Excel and statistical analysis applied using statistical analysis software 
(Collis and Hussey, 2009). 
The application of both descriptive and inferential statistics was evident in the analysis 
of data in this research. Descriptive statistics were used to summarise, visually display 
and define quantitative data. Tables and charts were used for the various responses 
that have been tallied. This allowed for patterns to be seen from the data (Collis and 
Hussey, 2009). This supported in the confirmation of the hypotheses presented as part 
of this research. Inferential statistics afforded various statistical tests that provided 
conclusive evidence about a specific population and data set (Collis and Hussey, 
2009). 
3.6.1 Exploratory data analysis 
 
Table 26: Exploratory data analysis with descriptive statistics. 
Descriptive statistics application Reason for selection of statistical technique 
1. Frequency distributions with 
charts (bar charts). 
- Due to parametric interval data being 
used in the survey questionnaire, bar 
charts were used. This applied to each 
question in the research for pattern 
identification and to support hypothesis 
confirmation. 
- Charts are a good way to evaluate and 
communicate general points for 
discussion (Collis and Hussey, 2009) 
- Charts and frequency distributions will 
allow for relationships to be seen 
graphically and also for data sets to be 
easily compared. 
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- Charts do run the risk of being 
misinterpreted. 
2. Measures of central tendency 
(mean score and standard 
deviation) 
- Each question in the research had a 
mean score and standard deviation 
attributed to it. This allowed for quick 
summative information on the responses 
to the specific question. 
 
As part of the exploratory analysis of the data retrieved from the survey questionnaire, 
the application of frequency distributions (graphically included) and measures of 
central tendency were applied. 
3.6.2 Inferential data analysis 
 
The research considered the use of independent, moderator and dependent variables. 
The dependent variables were expected to be tested for a relationship with the 
moderator and independent variables as proposed through the established 
hypotheses. The nature of the data was considered to be interval and categorical 
through the application of the semantic differential scales used in the research 
questionnaire (Collis and Hussey, 2009). Statistical analysis of data was required for 
this research in order to determine the interaction of the three constructs (performance 
programme outcome, maturity and performance) and their respective sub variables. 
Inferential statistics makes use of parametric data. According to Collis and Hussey 
(2009), parametric tests conclude various assumptions about the distributional 
characteristics of the use of the population under study. The requirements of whether 
to apply parametric or non-parametric testing should be considered according to the 
following rule: 
- The variables must be measured on interval or ratio scales in the survey 
questionnaire. This does not allow for parametric testing based on the ordinal 
data used in the survey questionnaire applied for this research (Collis and 
Hussey). 
Underpinning parametric tests are the mean values derived from the data set. Non-
parametric data does not rely on these rules since the data is arranged in size order 
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and the analysis is performed on ranks (Collis and Hussey, 2009). This may lead to 
an error in the data analysis, referred to as a Type 2 error. A Type 2 error occurs when 
the alternative hypothesis is rejected based on the null hypothesis being accepted. 
However, the alternative hypothesis is actually true in a Type 2 error (Collis and 
Hussey, 2009). 
Table 27:  Application of inferential statistics for association significance 
testing and difference. 
Inferential statistics application Reason for selection of statistical technique 
1. One sample t-test (parametric) 
and matched-pair t-test.                                      
 
 
- Due to parametric data being used in the 
survey questionnaire. This provides a 
test for differences between independent 
and dependent samples (Collis and 
Hussey, 2009). 
2. Test of association (chi-square 
test) Sections B and H only. 
- Specific sections from the survey and 
questions tested for association in line 
with the hypothesis proposition (Collis 
and Hussey, 2009). 
 
The main steps for the analysis of quantitative data that is ordinal in its original form 
will require the following key steps as outlined by Collis and Hussey (2009): 
1. Identify and name the variables and the coding labels 
The responses were tabulated initially in Microsoft Excel before the more 
detailed descriptive and inferential data analysis is conducted. 
2. Identify the level of measurement 
For most business research a significance level of 0.05 is acceptable. 
3. Determine whether a parametric or non-parametric test is required 
4. Determine whether the sample is dependant or independent 
5. Analyse the results to determine the outcome of the hypothesis proposition 
Table 29, below, outlines the link between questions contained in the survey research 
instrument and the hypotheses. It also provides a linkage to the research questions 
posed and the scale types (all parametric). 
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Section Question Hypotheses Tested Questionnaire scale type 
Descriptive 
statistics applied 
Inferential 
statistics 
applied 
Research 
objective 
A 1 7,8,9 Parametric – Semantic Differential 1 and 2 1,2 2 and 4 
A 2 7,8,9 Parametric – Semantic Differential 1 and 2 1,2 2 and 4 
A 3 7,8,9 Parametric – Semantic Differential 1 and 2 1,2 2 and 4 
B 1 5 and 6 Parametric – Semantic Differential 1 and 2 1,2 3 and 5 
B 2 5 and 6 Parametric – Semantic Differential 1 and 2 1,2 3 and 5 
B 3 5 and 6 Parametric – Semantic Differential 1 and 2 1,2 3 and 5 
B 4 5 and 6 Parametric – Semantic Differential 1 and 2 1,2 3 and 5 
B 5 5 and 6 Parametric – Semantic Differential 1 and 2 1,2 3 and 5 
B 6 5 and 6 Parametric – Semantic Differential 1 and 2 1,2 3 and 5 
B 7 5 and 6 Parametric – Semantic Differential 1 and 2 1,2 3 and 5 
B 8 5 and 6 Parametric – Semantic Differential 1 and 2 1,2 3 and 5 
B 9 5 and 6 Parametric – Semantic Differential 1 and 2 1,2 3 and 5 
B 10 5 and 6 Parametric – Semantic Differential 1 and 2 1,2 3 and 5 
B 11 5 and 6 Parametric – Semantic Differential 1 and 2 1,2 3 and 5 
B 12 5 and 6 Parametric – Semantic Differential 1 and 2 1,2 3 and 5 
B 13 5 and 6 Parametric – Semantic Differential 1 and 2 1,2 3 and 5 
 
Table 28: Link between survey instrument questions, hypotheses, data and analyses. This table provides a quick review 
for the linkage between statistical information analysed for hypothesis testing. 
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Table 28 continued 
 
 
Section Question Hypotheses Tested Questionnaire scale type 
Descriptive 
statistics applied 
Inferential 
statistics 
applied 
Research 
objective 
C 1a 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
C 1b 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
C 2a 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
C 2b 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
C 2c 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
D 1a 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
D 1b 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
D 1c 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
D 2a 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
D 2b 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
D 2c 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
D 3a 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
D 3b 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
D 3c 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
D 3d 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
E 1a 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
E 1b 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
E 1c 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
E 1d 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
E 1e 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
E 2a 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
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Table 28 continued 
Section Question Hypotheses Tested Questionnaire scale type 
Descriptive statistics 
applied 
Inferential 
statistics 
applied 
Research 
objective 
E 2b 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
E 2c 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
E 2d 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
E 3a 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
E 3b 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
E 3c 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
E 3d 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
E 4a 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
E 4b 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
E 4c 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
E 4d 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
E 4e 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
E 4f 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 1a 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 1b 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 1c 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 1d 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 1e 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 2a 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 2b 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 2c 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 2d 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 2e 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 3a 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 3b 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 3c 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
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Table 28 continued 
Section Question Hypotheses Tested Questionnaire scale type 
Descriptive statistics 
applied 
Inferential 
statistics 
applied 
Research 
objective 
F 3d 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 4a 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 4b 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 4c 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 4d 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 4e 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 5a 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 5b 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 5c 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 6a 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 6b 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 6c 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 6d 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 6e 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 7a 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 7b 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 7c 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 7d 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 8a 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 8b 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 8c 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 8d 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 8e 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 9a 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 9b 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
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Table 29 continued 
 
Section Question Hypotheses Tested Questionnaire scale type 
Descriptive statistics 
applied 
Inferential 
statistics 
applied 
Research 
objective 
F 9c 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 9d 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 10a 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 10b 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 10c 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
F 10d 1 and 2 Parametric – Semantic Differential 1 and 2 1,2 1 
G 1a 9 and 10 Parametric – Semantic Differential 1 and 2 1,2 4 
G 1b 9 and 10 Parametric – Semantic Differential 1 and 2 1,2 4 
G 1c 9 and 10 Parametric – Semantic Differential 1 and 2 1,2 4 
H 1 3 and 4 Parametric – Semantic Differential 1 and 2 1,2 2 
H 2 3 and 4 Parametric – Semantic Differential 1 and 2 1,2 2 
H 3 3 and 4 Parametric – Semantic Differential 1 and 2 1,2 2 
H 4 3 and 4 Parametric – Semantic Differential 1 and 2 1,2 2 
H 5 3 and 4 Parametric – Semantic Differential 1 and 2 1,2 2 
H 6 3 and 4 Parametric – Semantic Differential 1 and 2 1,2 2 
H 7 3 and 4 Parametric – Semantic Differential 1 and 2 1,2 2 
H 8 3 and 4 Parametric – Semantic Differential 1 and 2 1,2 2 
H 9 3 and 4 Parametric – Semantic Differential 1 and 2 1,2 2 
H 10 3 and 4 Parametric – Semantic Differential 1 and 2 1,2 2 
H 11 3 and 4 Parametric – Semantic Differential 1 and 2 1,2 2 
H 12 3 and 4 Parametric – Semantic Differential 1 and 2 1,2 2 
H 13 3 and 4 Parametric – Semantic Differential 1 and 2 1,2 2 
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The linkage between sections of the research instrument and the research objectives 
can be found in figure 28 below (high level figure representing the same theoretical 
model as figure 17). The research considered, from the literature review, that 
performance split into three variables (Internal Quality, Output Performance and 
Equipment Availability) are serviced to varying degrees through the Performance 
Improvement Programmes. Secondary research objective 4 sought to clarify which 
programme is best suited on the basis of the most prevalent performance variable of 
concern. 
 
Organisational 
Maturity Variables
Organisational 
Performance 
Variables
Performance 
Improvement 
Programmes
C
A
B
D
E
F
H
Questionnaire 
section
Research
objective
1
2
4
3 5
 
Figure 28: Linkage of secondary objectives to the high level theoretical 
framework and research instrument sections. 
 
3.7 Research Validity 
 
Radhakrishna, Francisco and Baggett (2003) state that questionnaires are the most 
frequently used method of collecting data. A stepped approach to determine research 
validity and reliability was taken for the survey instrument used in this research. 
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Readability 
test
Revisions 
readability test
Pilot test 
reliability
Run alpha 
revisions
Instrument ready 
for release
Establish validity
Establish reliability
 
Figure 29: Process for establishing survey questionnaire validity and reliability. 
Adapted from Radhakrishna, Francisco and Baggett (2003). 
 
3.7.1 Research validity 
 
According to Miller (2000), research validity seeks to determine the extent to which a 
survey instrument measures what it is intending to measure. Collis and Hussey (2009) 
state that validity, in research, relates to the extent to which the research findings 
accurately depict the phenomena under study. It is deemed as the degree to which 
the questions in the research survey instrument measure what the researcher intends 
it to measure. Validity may be influenced by incorrect research procedures, poor 
sampling and incorrect measurement techniques. Validity strives to ensure that there 
is no ambiguity in the questions posed in the research survey instrument. Miller (2000) 
identified four important types of validity: 
Content validity 
This type of validity relates to the level at which the research survey instrument 
assesses the construct required. The reviewer of this type of validity will review each 
item that is familiar with the particular construct (Miller, 2000). 
Face validity 
This is determined after the reviewer determines that the research survey instrument 
measures the characteristic or trait of interest (Miller, 2000). 
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Criterion validity 
This specific validity test seeks to determine the relationship of the content to a specific 
criteria (Miller, 2000). 
Construct validity 
Construct validity aims to determine whether the research survey instrument 
measures a specific trait related to the conceptual framework (Miller, 2000). 
For validity testing the following questions require answering: 
1. Is the survey questionnaire answering what it should be answering? 
2. Does it represent the subject content well enough? 
3. Is the survey questionnaire appropriate for the sample/population? 
4. Is the survey questionnaire complete enough to achieve its intended 
objectives? 
A panel of experts were consulted to ensure the validity objective is achieved for this 
research. 
 
3.7.1.1 Panel review results 
 
A selection of five experts in Performance Improvement Programme and statistics 
were consulted. The approach consisted of a series of engagements to ensure that 
the survey questionnaire was developed to satisfy the research objectives in terms of 
the questions being answered. The scale types and sequence of questions were 
adjusted through numerous revisions through the consultation process to ensure that 
the hypotheses could be tested through the questionnaire structure. 
 
3.8 Research Sample 
 
Collis and Hussey (2009) indicate that a sample is a subset of a population. This 
research is a positivist approach and requires a sample that is representative of the 
population. A population can be defined as a group of people or objects that is 
considered for statistical evaluation and analysis (Collis and Hussey, 2009). According 
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to Mouton (2008), the design of the sample, the techniques employed to determine 
the sample and also the criteria used to select the sample size are of importance to 
research studies. 
 
3.8.1 Sampling Frame 
 
A record of the manufacturing population that determines the size of the sample is a 
sampling frame. A random sample was selected for this research. In order to find out 
the number of automotive manufacturing entities in the Eastern Cape, a sample frame 
is required. The sample frame was provided through the National Automotive 
Component and Allied Manufacturers Directory South Africa. The sample frame 
included Original Equipment Manufacturers (OEMs) and Tier 1 through to 3 suppliers 
in the Eastern Cape province of South Africa. 
The population size established from the sampling frame was 80 automotive 
component suppliers supplying to OEMs and other tiered suppliers situated in the East 
London, Uitenhage and Port Elizabeth metropolitan areas within the Eastern Cape. 
Nine are in East London, 51 in Port Elizabeth and 20 in Uitenhage. 
The process types of the suppliers were split between: 
- 6% assembly process type 
- 8% continuous manufacturing process type 
- 27% multiple process types 
- 42% discrete manufacturing process type 
- 17% mixed process type 
Figures 30 and 31, below, provide a percentage split of respondents that were targeted 
for the survey questionnaire. 
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Figure 30: Sample breakdown by process type 
 
In the second level sample review for the survey, the targeted respondents included: 
- 27% mixed products 
- 38% assembly 
- 4% rubber 
- 1% glass manufacturing 
- 8% paint 
- 8% plastic extrusion  
 
Figure 31: Sample breakdown by sub industry type 
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8%
42%
27%
17%
PROCESS TYPE SAMPLE BREAKDOWN
Assembly
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Manufacturing
Discrete Manufacturing
Multiple Processes
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9% 1%
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38%
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Figure 32: Geographical sample frame for the research. 
 
3.8.2 Random Sample 
 
 In a random sample, every member of a population has a chance of being selected 
(Collis and Hussey, 2009). This results in an unbiased sample set. On the basis of 
randomness, the results from the study are considered to be without bias and true.  
The respondents also had some knowledge on Lean Manufacturing, Six Sigma or 
TPM. Some of the respondents had knowledge on all three programmes having been 
involved in various implementation activities throughout the region in their roles. 
Stratification of respondents will also be provided through the research based on the 
employees at the companies, according to the following classifications: 
Primary Stratification 
- Manufacturing or support 
- Continuous improvement field 
 
 
 
0
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Secondary stratification 
-   Senior Manager 
-   Middle Manager 
-   Consultant 
-   Shop floor representative 
The above stratification allows for a detailed level of information to permeate. The 
variances in respondents can be determined through descriptive statistics. 
Shop floor workers as respondents were considered however knowledge and 
interpretation of concepts would prove challenging for their completion risking the 
validity and reliability of results. 
 
3.8.3 Sample Size 
 
Krejcie and Morgan (1970) provide a framework for sample selection based on 
population size. According to McCrum-Gardner (2010), sample sizes should be 
selected based on three considerations: 
- A significance level of 0.05 is traditionally accepted 
- The power is the probability of rejecting the null hypothesis when the alternate 
hypothesis is in fact true  
- Effect size is the magnitude of the difference between two groups 
Statistical calculation of sample size at 0.05 significance level using Minitab software 
calculated that for a population of 80, the mean is 40.5 and the standard deviation is 
23.24. 
In order to reach a 95% confidence level with a 0.05 margin of accuracy, the calculated 
sample size equated to 66 (from a population of 80) responses from the Eastern Cape 
manufacturers, stratified across management and operational portfolios.  
Collis and Hussey (2009) estimate a response rate of 10% or less. In order to ensure 
that the sample target of 66 responses are realised, the survey instrument was 
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circulated among more 100 individuals across Eastern Cape automotive 
manufacturers. 
Clegg (1990) provides two considerations when determining the size of the sample: 
the statistical analysis planned and the expected variability within the sample subsets. 
3.9 Research Ethics 
 
According to Collis and Hussey (2009), specific ethical considerations are important 
when conducting a research study.  Ethical principles for consideration include: 
- Voluntary participation: Respondents should not be forced or coerced into 
completing the survey questionnaires. 
- Anonymity and Confidentiality: The confidentiality and anonymity of 
respondents and their company’s participation should be offered. 
Another consideration should be whether the research could cause harm to those 
involved. 
On the basis of the considerations afforded by Collis and Hussey (2009), the research 
has afforded confidentiality through the survey instrument and allowed respondents to 
complete the survey on their own volition. The research was evaluated in terms of any 
harm it may have caused to participating companies and no harm was deemed 
applicable in the execution of this research study. 
3.10 Research Delimitation 
 
The research was conducted in South Africa’s Eastern Cape automotive sector. Based 
on the number of automotive component suppliers and Original Equipment 
Manufacturers, sample sizes for this research was representative of the overall 
population. The questionnaires were issued through electronic email and also 
completed physically where to face to face engagements allow.  
The research focussed on organisational maturity aspects, Performance Improvement 
Programme tools and applications and performance related criteria pertaining to 
Internal Quality, Output Performance and Equipment Availability. The three 
Performance Improvement Programmes considered for this research were Total 
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Productive Maintenance, Six Sigma and Lean Manufacturing. The organisational 
maturity aspects defined and assumed to be pertinent and relevant include 13 
Organisational Maturity Variables as determined through the literature study. 
The focus on establishing that there is a relationship between Performance 
Improvement Programme selection and Organisational Maturity Variables was 
considered critical to the objective of this research and for South African 
competitiveness improvement. Through the study of the relationships between 
performance related variables and maturity variables, an important understanding of 
implementation protocols was gained. Sequencing of improvement activities and other 
change management scenarios will be illuminated in the closing chapters of this 
research. 
Various organisational levels were considered including middle management, senior 
and operational level staff. A working knowledge of performance improvement 
systems or an understanding of the systems intention was required. 
The research did not test for causality and affords an opportunity for further research 
in this area. The inclusion of a structured questionnaire that allows the knowledge from 
the shop floor team members to be harnessed may also add value to future research. 
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Chapter 4 – Presentation of Results 
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4.1 Survey Results Introduction 
 
Chapter 3 discussed the research design where the research would predominantly 
follow the positivistic paradigm with qualitative thematic analysis included to illuminate 
specific relationships. The articulation of the theoretical framework established in 
Chapter 3 portents that there is a relationship between Organisational Maturity 
Variables and the three types of Performance Improvement Programmes. In addition, 
the framework also proposes that Organisational Maturity Variables have a 
relationship with Organisational Performance Variables, where organisational 
performance is considered the main construct of Equipment Availability, Output 
Performance and Internal Quality (Overall Equipment Effectiveness). 
The linkages between these three constructs and their variables are determined 
through the parametric research instrument that allows for both descriptive and 
inferential statistics to be applied. Various scales are applied, including comparative 
scales between two variables, semantic differential scales and also open-ended 
questions through section J. This allows for the data to be interval in nature, abiding 
by the requirements for parametric research. The survey instrument has 9 sections 
with each section focused on determining the interaction of the constructs outlined in 
the conceptual framework. 
In this chapter, the researcher tests the established hypotheses that would allow for a 
discussion surrounding the objectives of the research. The analysis of the constructs 
and their variables also formed an important part of this chapter towards the 
development of the framework for Performance Improvement Programme selection 
on the basis of the current maturity profile of an organisation.  
Through the understanding of the relationships between Organisational Maturity 
Variables, Organisational Performance Variables and Performance Improvement 
Programme implementation, the information presented serves as the basis for the 
strategy articulation towards programme selection. 
The research sample was considered random in that every respondent had an equal 
chance of answering and the sample is also stratified in that various levels within the 
organisation could respond. The survey was sent to more than 100 respondents within 
the Eastern Cape automotive sector who had knowledge of the Performance 
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Improvement Programmes and the current condition of their manufacturing 
operational challenges. The survey instrument was issued on 22 September 2014 and 
the results were collected up until 3 February 2015. 
Table 29: Respondents’ completion profile from September 2014 to February 
2015. 
 
4.2 Respondent Demographics 
 
The respondents for this research were defined according to role and position. Based 
on the literature study, the involvement of various roles in the organisation is vital for 
the promotion of Performance Improvement Programmes. Two distinct roles were 
selected, namely manufacturing support roles and the actual implementer of the 
Performance Improvement Programme. This allows for a comparative analysis of the 
respondents to ascertain the levels of knowledge and understanding of the various 
constructs and variables that form part of this research. 
The manufacturing support respondents were typically made up of production staff 
(management) and other support structures such as finance and human resources 
personnel. Human resources staff were directly involved in the skills development 
aspect and selection of staff that form the basis of the performance variables outlined 
in this research. The finance staff typically were involved with the financial due 
diligence aspect of the project, although they form part of project selection activities 
and have a large role in the organisational maturity aspect of leadership. 
The production staff were part of the implementation team, selects the projects and 
ensures sustainability through the policy deployment aspect that forms part of the 
performance programme’s implementation protocol for sustainability. 
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Table 30: Indication of research respondents by role. 
Manufacturing/Support 25 46% 
Continuous Improvement 29 54% 
Total 54 100% 
 
Table 30 shows a total of 54 complete responses were received, which was deemed 
acceptable for statistical relevance based on the sampling frame selected. Of the 54 
responses, 29 (54%) were continuous improvement specialists and had a good 
understanding of the differences between the Performance Improvement Programmes 
and their respective objectives. Although this was not a prerequisite for the survey 
instrument completion integrity, it provides some good inputs from seasoned 
individuals. The manufacturing/support role provided 25 responses (46%), which gives 
a fair balance to the respondents’ roles.  
The position aspect of the respondents removed the need for shop floor workers on 
the basis of their understanding of the concepts required and the nature of the 
research instrument design. The design utilises business language that may have led 
to interpretation issues for the shop floor associates, thus skewing the results. 
Therefore, only senior managers, middle managers and consultants were required for 
the stratified research sample. 
 
Table 31: Descriptive breakdown of respondent positions within the selected 
sample. 
Senior Manager 7 13% 
Middle Manager 34 63% 
Consultant 13 24% 
Total 54 100% 
 
Of the 54 responses, the majority of the roles involved were middle managers (63%). 
Typically, these are the ones involved in implementation of the programmes and who 
experience the results explicitly in their day to day running of the business. The senior 
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manager aspect provides good context in conjunction with the middle managers 
especially with regards to the maturity variables considered in this research. In total 7 
(13%) senior managers participated as respondents. The consultants that formed part 
of this research were considered knowledgeable on all three programmes and have 
extensive industry experience. Of the respondents, 13 (24%) were consultants, which 
is a satisfactory number for the research on the basis of their involvement in current 
projects towards performance programme implementation as compared to middle 
managers who are highly relevant at present. 
 
 
Figure 33: Completed surveys by process type 
Figure 33, above, shows the responses by process type. As the literature indicates, 
specific programmes are more suited to specific industry types but any programme 
may be applied in any industry and processes. Process manufacturing, where 
variation is more prevalent, may require a Six Sigma programme. Fabrication 
industries, where high levels of automation exist, may be more suited to Total 
Productive Maintenance, while Lean Manufacturing can be applied in any industry 
where customer value is the objective (Shirose, 2011). 
The research does not consider these as variables and pertinent to the validation of 
the problem statement, but they may be useful in further research where the topics 
are linked. Figure 34 provides the percentage of respondents that completed the 
survey by their respective industry type. 
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Figure 34: Completed surveys by industry type 
 
4.3 Statistics Applied 
 
As outlined in Chapter 3, both descriptive and inferential statistics were considered to 
present the results of the research instrument. This provided greater depth to the 
analysis of the results and towards the establishment of the strategy to select the best 
Performance Improvement Programme on the basis of current organisational maturity 
of the respective organisation. 
Inferential statistics applied included; 
- Matched-pair t-tests 
- Chi – Square (Section B and H only) 
Additional statistical measures were included such as Cohen’s d and Cramér's V to 
further substantiate the results obtained from through the research instrument. 
4.3.1 Section A: Variables of Organisational Performance 
 
For the descriptive statistics applied, mean and standard deviation (S.D) will be 
provided as well as frequency distribution tables and graphical representations of the 
responses per question. 
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Table 32: Frequency distributions for Section A question 1 (n = 54). 
 Mean S.D. 1 2 3 4 5 6 7 
A1.1 4.33 1.86 5 9% 8 15% 4 7% 8 15% 9 17% 16 30% 4 7% 
A1.2 3.93 1.82 5 9% 11 20% 7 13% 8 15% 9 17% 11 20% 3 6% 
A1.3 4.00 1.74 4 7% 10 19% 7 13% 11 20% 7 13% 13 24% 2 4% 
 
Standard deviations for questions 1.1 to 1.3 were relatively low around the mean as 
presented in table 32. The frequency distribution for question 1.1 highlights that 
Internal Quality is currently of slightly greater concern than Equipment Availability to 
automotive manufacturers. This is indicative in the fact that 54% of respondents felt it 
was (4% more, with a mean of 4.33) more relevant than Equipment Availability. 
Question 1.2 shows that Equipment Availability is slightly less concerning than Output 
Performance. According to the responses to question 1.3, Output Performance is of 
greater concern than Internal Quality as well. Therefore, Output Performance is of 
greatest concern to the automotive manufacturing sector in the Eastern Cape. 
This result suggests that Lean Manufacturing could provide the best results for 
automotive manufacturers on the basis of the performance areas most affected. The 
maturity variables that have the highest correlation with the performance variables 
should also be considered and will be evaluated in this chapter. 
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Figure 35: Graphical summary of question A1.1 Equipment Availability versus 
Internal Quality. 
 
 
Section A, question 1.2 highlights that respondents ranked Equipment Availability just 
as crucial as Output Performance. 
Figure 36: Graphical summary of question A1.2 Equipment Availability versus 
Output Performance. 
 
 
Section A question 1.3 highlights that respondents ranked Output Performance 
higher than Internal Quality. 
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Figure 37: Graphical summary of question A1.3 Equipment Availability versus 
Internal Quality. 
 
Descriptively, from the data collected from the respondents, Output Performance is of 
highest concern. The performance of the human element is an opportunity for 
improvement. 
A consistency test was conducted by reviewing the responses for a contradiction. For 
example, if the respondent indicated Output Performance (OP) was rated of more 
concern than Internal Quality (IQ), Internal Quality (IQ) is of greater concern than 
Equipment Availability (EA), and then Equipment Availability cannot be equivalent to 
Output Performance. 
Table 33 below presents the configurations that are consistent in their configuration 
having no contradiction. 
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Table 33: Consistent configuration responses to Section A question 1. 
Consistency Test Consistent 
Number of 
Responses 
% 
Response 
Cumulative 
EA>OP>IQ Yes 7 13% 7 13% 
IQ>OP>EA Yes 7 13% 14 26% 
IQ>EA>OP Yes 6 11% 20 37% 
OP>IQ>EA Yes 6 11% 26 48% 
EA>IQ>OP Yes 4 7% 30 56% 
IQ=OP>EA Yes 4 7% 34 63% 
EA=IQ<OP Yes 2 4% 36 67% 
EA=IQ=OP Yes 2 4% 38 70% 
EA>IQ=OP Yes 2 4% 40 74% 
EA=IQ>OP Yes 1 2% 41 76% 
EA=OP>IQ Yes 1 2% 42 78% 
IQ>EA=OP Yes 1 2% 43 80% 
 
The consistency test failed for the following configuration of question responses 
found in table 34 below. 
 
Table 34: Inconsistent question configurations for responses to Section A 
question 1.1. 
Question Selection Consistent 
Number of 
Responses 
% 
Response 
Cumulative 
OP>IQ>EA.EA=OP No 3 6% 46 85% 
EA>OP>IQ.OP>EA No 2 4% 48 89% 
EA=IQ<OP.EA>OP No 1 2% 49 91% 
EA=IQ=OP.EA>OP No 1 2% 50 93% 
EA=IQ>OP.OP>EA No 1 2% 51 94% 
EA>IQ>OP.OP>EA No 1 2% 52 96% 
IQ=OP>EA.EA=OP No 1 2% 53 98% 
IQ=OP>EA.EA>OP No 1 2% 54 100% 
Table 35 provides a summary of the consistency in responses for question 1.1 in 
Section A. It is important to note that the majority of responses were consistent (80%). 
Table 35: Respondent consistency summary for Section A question 1. 
Yes 43 80% 
No 11 20% 
Total 54 100% 
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Question 2 of Section A sought to rate the dimensions of performance within the firms 
of respondents. Table 36, below, provides the frequency distribution of the responses. 
From table 36, it is evident that Equipment Availability required the most attention for 
improvement, with Internal Quality and Output Performance displaying fairly similar 
results of good to excellent. 
 
Table 36: Frequency distributions for Section A question 2 (n = 54). 
 Mean S.D. Poor 2 3 4 5 6 Excellent 
A2.1 4.57 1.40 0 0% 7 13% 3 6% 14 26% 15 28% 12 22% 3 6% 
A2.2 4.94 1.27 0 0% 3 6% 5 9% 8 15% 17 31% 18 33% 3 6% 
A2.3 4.91 1.20 0 0% 3 6% 5 9% 5 9% 25 46% 13 24% 3 6% 
 
Figure 38: Graphical summary of Section A question 2 comparing the variables 
of performance within companies. 
 
Figure 38 graphically illustrates that Equipment Availability is skewed towards less 
than the average with a mean of 4.57 being lower than Internal Quality (4.94) and 
Output Performance (4.91). This supports the adoption of a programme to improve the 
availability of equipment performance. Of the respondents, 56% rated their Equipment 
Availability as above average, 70% rated their Internal Quality as above average and 
76% rated their Output Performance as above average. 
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Table 37: Frequency distributions for Section A question 3 (n = 54). 
 Mean S.D. 1 2 3 4 5 6 7 
A3.1 4.50 1.49 0 0% 7 13% 7 13% 12 22% 12 22% 12 22% 4 7% 
A3.2 4.61 1.62 1 2% 7 13% 6 11% 9 17% 11 20% 15 28% 5 9% 
A3.3 4.54 1.45 0 0% 7 13% 5 9% 13 24% 14 26% 11 20% 4 7% 
 
For question 3, 52% of respondents were in favour of TPM as a programme to resolve 
their performance issues over Lean manufacturing (26%).  From the literature sources, 
TPM applies a unique and general set of techniques and tools and utilises a framework 
that endorses employee participation and structural elements to effect improvements. 
Figure 39: Graphical summary of Section A question 3.1 Lean Manufacturing 
versus Total Productive Maintenance for performance improvement. 
 
 
When compared with Six Sigma, Total Productive Maintenance showed that 57% of 
respondents were in favour versus the 26% that ranked Six Sigma higher towards 
solving their performance concerns. 
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Figure 40: Graphical summary of Section A question 3.2 Six Sigma Versus Total 
Productive Maintenance for performance improvement. 
 
Lean Manufacturing was rated at 54% of total respondents who indicated it to be 
more suited than Six Sigma (22%) to resolve performance issues. 
 
Figure 41: Graphical summary of Section A question 3.3 Six Sigma versus Lean 
Manufacturing for performance improvement. 
 
 
Question 3.1, which compares Lean with Total Productive Maintenance, has a mean 
value of 4.5 and a standard deviation of 1.49 indicating that dispersion around the 
mean is small from the sample set evaluated. Question 3.2 has a mean value of 4.61. 
Question 3.3 has a mean of 4.54. 
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From question 3, Total Productive Maintenance has been identified as a critically 
important programme, when compared to Lean and Six Sigma, for the advancement 
of performance within automotive manufacturing companies in the Eastern Cape.  
In addition, a consistency test was also concluded for this question. For example, if 
the respondent indicated Lean Manufacturing was equivalent to Total Productive 
Maintenance and Total Productive Maintenance was of greater concern than Six 
Sigma, Lean Manufacturing cannot be equivalent to Six Sigma. The accepted 
consistent configurations are found in the below table 38. 
 
Table 38: Consistent configuration responses to Section A question 3.1 to 3.2. 
Consistency Test Consistent 
Number of 
Responses 
% 
Response 
Cumulative 
LM>PM>SS Yes 4 7% 4 7% 
LM>PM=SS Yes 1 2% 5 9% 
LM>SS>PM Yes 4 7% 9 17% 
LM=SS>PM Yes 1 2% 10 19% 
LM=PM>SS Yes 1 2% 11 20% 
LM=PM=SS Yes 3 6% 14 26% 
LM=PM<SS Yes 6 11% 20 37% 
PM>LM>SS Yes 3 6% 23 43% 
PM>LM=SS Yes 1 2% 24 44% 
PM>SS>LM Yes 1 2% 25 46% 
PM=SS>LM Yes 6 11% 31 57% 
SS>PM>LM Yes 14 26% 45 83% 
 
The consistency test failed for the responses received in table 39. 
Table 39: Inconsistent configuration responses to Section A question 3.1 to 
3.2. 
Consistency Test Consistent 
Number of 
Responses 
% 
Response 
Cumulative 
LM>SS>PM.SS>LM No 4 7% 49 91% 
LM=PM>SS.LM=SS No 2 4% 51 94% 
PM=SS>LM.LM=SS No 2 4% 53 98% 
PM=SS>LM.LM>SS No 1 2% 54 100% 
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4.3.2 Section B: The link between Organisational Maturity Variables and 
Organisational Performance 
 
Section B of this research sought to establish the relationship of Organisational 
Maturity Variables with Organisational Performance Variables. 
Table 40: Frequency distribution for Section B (n = 54). 
 
Mean S.D. 
Internal 
Quality 
Output 
Performance 
Equipment 
Availability 
Leadership 1.91 0.71 16 30% 27 50% 11 20% 
Roles and responsibilities 2.02 0.69 12 22% 29 54% 13 24% 
Organisational culture 1.94 0.71 15 28% 27 50% 12 22% 
Employee empowerment levels 2.02 0.81 17 31% 19 35% 18 33% 
The link between performance 
deliverables and strategy 
2.02 0.66 11 20% 31 57% 12 22% 
Training and development of employees 1.81 0.80 23 43% 18 33% 13 24% 
Internal shop floor communication 1.87 0.73 18 33% 25 46% 11 20% 
Finance and HR policies and practices 1.87 0.67 16 30% 29 54% 9 17% 
Standardisation of processes, visual 
controls and job instruction 
1.78 0.79 24 44% 18 33% 12 22% 
Support systems (ERP, ISO, Production 
tracking systems etc.) 
1.89 0.63 14 26% 32 59% 8 15% 
Measurement and tracking of performance 1.93 0.64 13 24% 32 59% 9 17% 
Employee technical skills  (maintenance 
and equipment knowledge) 
2.46 0.82 11 20% 7 13% 36 67% 
Knowledge sharing approach from experts 
to the shop floor 
2.06 0.88 19 35% 13 24% 22 41% 
 
- 50% of respondents agreed that leadership has a relationship with Output 
Performance in their firms. Whether this relationship is positive or negative is 
considered not important to this research but rather that there is a relationship. 
- Clear and consistent roles and responsibilities proved to contribute to Output 
Performance (54% of respondents) and to a lesser extent Internal Quality with 
some relationship to Equipment Availability. 
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- The culture of the organisation (how the company operates and the sentiment 
amongst workers) is shown to have a relationship with Output Performance 
(50% of respondents) and to a lesser extent Equipment Availability and Internal 
Quality. 
- The degree to which employees were empowered influenced all three 
performance variables fairly equitably. 
- The cascading of the organisation’s strategy through performance deliverables 
appeared to influence the Output Performance (57% of respondents) more than 
the other performance variables.  
- Training and development of employees influenced Internal Quality the most 
(43% of respondents). Output Performance was also affected although 
marginally less, with Equipment Availability being least affected.  
- Internal shop floor communication protocols influenced Output Performance 
(46% of respondents) the most. Internal Quality was also affected (33% of 
respondents) whilst Equipment Availability was affected the least. 
- Finance and HR policies towards continuous improvement influenced Output 
Performance the most (54% of respondents), with Internal Quality affected as 
well (30% of respondents). Equipment Availability was not related significantly 
with only 17% of the responses attributed towards it. 
- The standardisation of processes, visual controls and job instructions are  
related with Internal Quality the most (44% of respondents), while Output 
Performance (33% of respondents) was also noted as being reasonably related 
with standards, visuals and job instructions. 
- Support systems (ERP, ISO, Production tracking systems etc.) are shown to 
have a relationship with Output Performance (59% of respondents) and to a 
lesser extent Internal Quality and Equipment Availability, showing 26% and 
15% of the responses respectively. 
- Measurement and tracking of performance is shown to have a relationship with 
Output Performance (59% of respondents) with Internal Quality (24% of 
respondents) and Equipment Availability (17% of respondents) to a lesser 
extent. 
- Employee technical skills (maintenance and equipment knowledge) is related 
to Equipment Availability (67% of respondents) the most according to 
234 
 
respondents with the other two variables being influenced to a much lesser 
extent. 
- Knowledge sharing approach from experts to the shop floor is related to 
Equipment Availability (41% of respondents) the most according to 
respondents with Internal Quality also being Influenced (35% of respondents). 
Table 41, below, summarises the central tendency dispersion. 
Table 41: Central tendency & dispersion: B1.IQ to B1.EA (n = 54). 
 
Mean S.D. 
Very Negative  
[0.0 to 20.0) 
Negative  
[20.0 to 40.0) 
Neutral  
[40.0 to 60.0] 
Positive  
(60.0 to 80.0] 
Very Positive  
(80.0 to 100.0] 
B1.IQ 29.74 19.03 16 30% 24 44% 12 22% 1 2% 1 2% 
B1.OP 43.72 17.84 5 9% 19 35% 19 35% 11 20% 0 0% 
B1.EA 26.46 20.21 19 35% 25 46% 7 13% 1 2% 2 4% 
 
The analysis of the descriptive frequency laid out in tables 40 and 41, based on 
responses, shows that Output Performance was correlated the most with 
Organisational Maturity Variables.  This is further depicted graphically in figure 42 
below, which shows the split between responses comparing the influence of each 
Organisational Maturity Variables against the three performance variables. Although 
Internal Quality and Equipment Availability were less affected according to 
respondents, they were still affected, with Internal Quality being affected secondly and 
Equipment Availability thirdly out of the three performance variables. 
This result is interesting given that the respondents established Output Performance 
as being of highest concern. The fact that Organisational Maturity Variables have a 
significant relationship with Output Performance establishes the importance of 
understanding the specific variable relationships towards an improved implementation 
framework that considers this relationship. The consideration should be focussed on 
applying the required tools and techniques to establish the maturity levels where 
required. 
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Leadership 
Roles and responsibilities 
Organisational culture 
Employee empowerment levels 
Performance deliverables and strategy 
Training and development of employees 
Internal shop floor communication 
Finance and HR policies and practices 
Standardisation of processes, visual controls  
and job instruction 
Support systems (ERP, ISO, Production tracking systems etc.) 
Measurement and tracking of performance 
Employee technical skills  
(maintenance and equipment knowledge) 
Knowledge sharing approach from experts  
to the shop floor 
Figure 42:  Graphical summary of Section B, Organisational Maturity Variables’ 
relationship with Organisational Performance Variables. 
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4.3.3 Section C: The relationship of specific Lean Manufacturing Programme 
unique tools and techniques towards the development of organisational 
maturity. 
 
Section C sought to establish the relationship of Lean Manufacturing with 
organisational maturity in companies. The questions related to performance objectives 
through takt time, Just in Time systems and process standardization as the 
mechanisms brought about through Lean Manufacturing that relate to organisational 
maturity. 
  
Table 42: Frequency distribution for Section C question 1a and b (n = 54). 
 
From table 42 above, 81% of respondents for question C1a agree that the 
standardization of processes through takt time inclusion would build organisational 
maturity within their respective companies. Question C1a has a mean of 5.7 which 
confirms the common sentiment amongst respondents. For question C1b, 91% of 
respondents agreed that promoting employee ownership through clear performance 
objectives would yield greater organisational maturity. The mean of 6.06 supports the 
sentiment of respondents. 
From the responses, it can be established that there is a relationship between Lean 
Manufacturing and Organisational Maturity Variables. 
 
Mean S.D. 
Strongly 
Disagree 
2 3 4 5 6 
Strongly 
Agree 
C1a 5.70 1.40 1 2% 1 2% 2 4% 6 11% 7 13% 19 35% 18 33% 
C1b 6.06 0.88 0 0% 0 0% 0 0% 3 6% 10 19% 22 41% 19 35% 
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Figure 43: Graphical summary for Section C1a and b. 
 
For question 2a, 89% (with a mean of 5.94) of respondents agree that support systems 
for single piece flow of materials relates with organisational maturity.  For question 2b, 
81% (with a mean of 5.61) of respondents indicated that Just in Time systems allows 
for easier measurement of performance.  For question 2c, improved levels of internal 
communication through visualisation of the factory leads to improved organisational 
maturity according to 87% (with a mean of 5.93) of respondents. Standard deviation 
was low for all the questions in this section. This is summarized in table 44 below. 
 
Table 43: Frequency distribution for Section C question 2a, b and c (n = 54). 
 
Mean S.D. 
Strongly 
Disagree 
2 3 4 5 6 
Strongly 
Agree 
C2a 5.94 1.09 0 0% 0 0% 2 4% 4 7% 9 17% 19 35% 20 37% 
C2b 5.61 1.41 0 0% 3 6% 3 6% 4 7% 7 13% 22 41% 15 28% 
C2c 5.93 1.32 0 0% 2 4% 2 4% 3 6% 7 13% 17 31% 23 43% 
 
Overwhelmingly, the responses were all positive for this section, alluding to a strong 
relationship between Lean Manufacturing implementation and organisational maturity. 
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Figure 44:  Graphical summary for Section C 2a, b and c. 
 
 
4.3.4 Section D: The relationship of specific Six Sigma unique tools and 
techniques with organisational maturity. 
 
Section D served to identify the relationship of Six Sigma with organisational 
maturity. The questions in the survey instrument relate to; 
 2a focuses on the influence of the advanced problem solving approach found 
in Six Sigma 
 2b considers the care taken in financial feasibility assessments of projects 
and the use of dedicated improvement teams 
 2c focuses the use of dedicated Six Sigma improvement teams. 
Table 44 below identifies that questions 1a to c which focuses on the advanced 
problem solving approach has a relationship with organisational maturity with all mean 
scores above five leaning towards strong agreement. 
Table 44: Frequency distributions Section D1a to c (n = 54). 
 
Mean S.D. 
Strongly 
Disagree 
2 3 4 5 6 
Strongly 
Agree 
D1a 5.67 1.39 0 0% 2 4% 3 6% 6 11% 7 13% 18 33% 18 33% 
D1b 5.07 1.52 0 0% 5 9% 4 7% 6 11% 17 31% 11 20% 11 20% 
D1c 5.54 1.16 0 0% 0 0% 3 6% 8 15% 12 22% 19 35% 12 22% 
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Figure 45: Graphical summary for Section D questions 1a to c. 
 
 
For question 2a to c, the mean scores were greater than 5 indicating strong 
agreement. Question 2d indicated that there was disagreement pertaining to the 
statement that knowledge sharing of project teams does not have a relationship with 
organisational maturity. All the respondents were in agreement that these items have 
a relationship with organisational maturity. 
Table 45: Frequency distribution for Section D question 2a to d (n = 54). 
 
Mean S.D. 
Strongly 
Disagree 
2 3 4 5 6 
Strongly 
Agree 
D2a 5.74 1.26 0 0% 1 2% 4 7% 3 6% 8 15% 22 41% 16 30% 
D2b 5.50 1.09 0 0% 0 0% 5 9% 3 6% 13 24% 26 48% 7 13% 
D2c 5.57 1.14 0 0% 1 2% 3 6% 2 4% 17 31% 20 37% 11 20% 
D2d 2.93 1.79 12 22% 18 33% 7 13% 5 9% 6 11% 3 6% 3 6% 
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Figure 46: Graphical summary for Section D questions 2a to d. 
 
For questions 3a to c the focus was on the application of project financial impact 
assessment relationship with organisational maturity (typical for Six Sigma projects). 
For these questions respondents agreed (question 3a at 69% positive, 3b at 80% 
positive and 3C at 83% positive) that it promoted organisational maturity with means 
for all three sub questions above 4.5. 
Table 46: Frequency distribution for Section D question 3a to c (n = 54). 
 
Mean S.D. 
Strongly 
Disagree 
2 3 4 5 6 
Strongly 
Agree 
D3a 4.98 1.22 0 0% 2 4% 4 7% 11 20% 18 33% 14 26% 5 9% 
D3b 5.06 1.37 2 4% 1 2% 4 7% 4 7% 23 43% 14 26% 6 11% 
D3c 5.39 1.34 1 2% 2 4% 2 4% 4 7% 15 28% 21 39% 9 17% 
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Figure 47: Graphical summary for Section D questions 3a to c. 
 
 
4.3.5 Section E: The relationship of specific Total Productive Maintenance 
unique tools and techniques with organisational maturity. 
 
Section E sought to determine the relationship of equipment conditioning standards in 
establishing maturity for question 1. Question 2 for this section reviews the 
involvement of the shop floor associates in equipment maintenance activities towards 
organisational maturity development. The implication of monitoring and measuring 
equipment losses is also evaluated through responses for question 3. Lastly, the 
concept of Total Employee Involvement is considered a key feature in Total Productive 
Maintenance and is evaluated in terms of its relationship with organisational maturity 
through question 4. 
Table 47 below indicates agreement with the role of equipment standards in 
developing specific organisational maturity items. The mean scores reflect strong 
agreement that TPM has a relationship with Organisational Maturity Variables. 
Table 47: Frequency distribution for Section E question 1a to e (n = 54). 
 Mean S.D. 
Strongly 
Disagree 
2 3 4 5 6 
Strongly 
Agree 
E1a 6.43 0.69 0 0% 0 0% 0 0% 0 0% 6 11% 19 35% 29 54% 
E1b 6.39 0.86 0 0% 0 0% 1 2% 1 2% 4 7% 18 33% 30 56% 
E1c 6.15 0.86 0 0% 1 2% 0 0% 0 0% 6 11% 29 54% 18 33% 
E1d 5.87 1.05 0 0% 0 0% 2 4% 5 9% 6 11% 26 48% 15 28% 
E1e 6.28 1.07 1 2% 0 0% 1 2% 0 0% 4 7% 21 39% 27 50% 
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Figure 48: Graphical summary for Section E questions 1a to e. 
 
Table 48, below, shows the responses for Section E questions 2a to d. The 
respondents were predominantly in agreement that operator led improvement 
activities related to organisational maturity for the items identified as part of the 
question. The mean scores were all recorded above 5, supporting the agreement from 
respondents.  
Table 48: Frequency distribution for Section E question 2a to d (n = 54). 
 
Mean S.D. 
Strongly 
Disagree 
2 3 4 5 6 
Strongly 
Agree 
E2a 5.76 1.10 0 0% 1 2% 0 0% 7 13% 9 17% 23 43% 14 26% 
E2b 6.22 0.96 0 0% 1 2% 0 0% 1 2% 7 13% 20 37% 25 46% 
E2c 6.22 0.69 0 0% 0 0% 0 0% 0 0% 8 15% 26 48% 20 37% 
E2d 5.83 1.11 0 0% 1 2% 1 2% 4 7% 10 19% 22 41% 16 30% 
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Figure 49: Graphical summary for Section E questions 2a to d. 
 
 
Table 49 summarises the results for questions 3a to d. The results were in support of 
operator monitoring and evaluation of losses of the equipment to contribute towards 
organisational maturity of the items identified as part of the question. The mean values 
reflect strong agreement that each item promotes organisational maturity. 
 
Table 49: Frequency distribution for Section E question 3a to d (n = 54). 
 
Mean S.D. 
Strongly 
Disagree 
2 3 4 5 6 
Strongly 
Agree 
E3a 5.91 1.07 0 0% 1 2% 1 2% 3 6% 8 15% 25 46% 16 30% 
E3b 5.98 1.25 0 0% 1 2% 3 6% 2 4% 8 15% 16 30% 24 44% 
E3c 5.70 1.14 0 0% 0 0% 3 6% 6 11% 9 17% 22 41% 14 26% 
E3d 5.96 0.91 0 0% 0 0% 0 0% 5 9% 8 15% 25 46% 16 30% 
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Figure 50: Graphical summary for Section E questions 3a to d. 
 
Table 50, below, highlights the overall agreement from respondents that Total 
Employee Involvement (a TPM concept using small group activities) towards 
maintenance and other improvements leads to an improvement in organisational 
maturity. The mean scores show strong agreement levels (greater than 6) for all items. 
Table 50: Frequency distribution for Section E question 4a to f (n = 54). 
 
Mean S.D. 
Strongly 
Disagree 
2 3 4 5 6 
Strongly 
Agree 
E4a 6.17 0.97 0 0% 0 0% 1 2% 3 6% 6 11% 20 37% 24 44% 
E4b 6.22 0.98 0 0% 1 2% 1 2% 0 0% 5 9% 23 43% 24 44% 
E4c 6.22 0.77 0 0% 0 0% 0 0% 1 2% 8 15% 23 43% 22 41% 
E4d 6.09 0.87 0 0% 0 0% 1 2% 2 4% 6 11% 27 50% 18 33% 
E4e 6.19 0.83 0 0% 0 0% 1 2% 0 0% 8 15% 24 44% 21 39% 
E4f 6.43 0.66 0 0% 0 0% 0 0% 0 0% 5 9% 21 39% 28 52% 
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Figure 51: Graphical summary for Section E question 4a to f. 
 
 
4.3.6 Section F: The relationship of general performance improvement tools and 
techniques with the development organisational maturity 
 
Section F focuses on the general tools and techniques applied across all three 
Performance Improvement Programme types. These include: 
- Small group activities 
- Visual management 
- Standardisation of work and process instructions 
- Formulation of key performance indicators 
- Application of problem solving tools 
- Kaizen improvement process for the seven wastes elimination 
- The functional arrangement of tools (5S) 
- The development of a skills matrix for each employee 
- Andon visual factory quick response systems 
- Automated Overall Equipment Effectiveness (OEE) systems for employees 
 
246 
 
Table 51, below, indicates agreement among respondents that small group activities 
have a relationship with organisational maturity. This is evident in the mean scores 
established that were above 5. 
Table 51: Frequency distribution for Section F question 1a to e. 
 Mean S.D. 
Strongly 
Disagree 
2 3 4 5 6 
Strongly 
Agree 
F1a 6.00 1.20 0 0% 2 4% 1 2% 1 2% 9 17% 19 35% 22 41% 
F1b 5.94 1.07 0 0% 1 2% 1 2% 2 4% 10 19% 22 41% 18 33% 
F1c 6.07 1.16 0 0% 2 4% 0 0% 2 4% 8 15% 18 33% 24 44% 
F1d 6.13 0.97 0 0% 0 0% 2 4% 0 0% 10 19% 19 35% 23 43% 
F1e 5.98 1.17 0 0% 2 4% 0 0% 3 6% 8 15% 20 37% 21 39% 
 
Figure 52: Graphical summary for Section F question 1a to e. 
 
 
 
In table 52, below, response data shows that respondents felt that visualization of 
information for the shop floor promotes organisational maturity. The mean scores for 
each item in the question were above 5. This relates to improved communication 
through the visualisation of pertinent and relevant production information (targets, 
quality issues, standards et cetera). 
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Table 52: Frequency distribution for Section F question 2a to e (n = 54). 
 Mean S.D. 
Strongly 
Disagree 
2 3 4 5 6 
Strongly 
Agree 
F2a 5.93 1.23 0 0% 1 2% 3 6% 3 6% 5 9% 22 41% 20 37% 
F2b 5.81 1.23 0 0% 1 2% 2 4% 5 9% 9 17% 18 33% 19 35% 
F2c 5.96 1.18 0 0% 2 4% 1 2% 2 4% 6 11% 24 44% 19 35% 
F2d 5.78 1.42 1 2% 2 4% 2 4% 3 6% 5 9% 23 43% 18 33% 
F2e 5.94 1.07 0 0% 0 0% 3 6% 1 2% 11 20% 20 37% 19 35% 
 
Figure 53: Graphical summary for Section F question 2a to e. 
 
 
Table 53, below, provides the summary data for question 3, which supports the Lean 
principle of standardised work towards organisational maturity. Strong agreement from 
respondents was received for the question, with mean scores of above 6 for each item 
under the question. Standardised work has a relationship with organisational maturity. 
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 Table 53: Frequency distribution for Section F question 3a to d (n = 54). 
 Mean S.D. 
Strongly 
Disagree 
2 3 4 5 6 
Strongly 
Agree 
F3a 6.22 1.21 0 0% 3 6% 0 0% 0 0% 4 7% 19 35% 28 52% 
F3b 6.13 1.06 0 0% 1 2% 2 4% 0 0% 5 9% 24 44% 22 41% 
F3c 6.02 1.25 0 0% 3 6% 0 0% 1 2% 8 15% 19 35% 23 43% 
F3d 6.15 1.07 0 0% 1 2% 1 2% 2 4% 5 9% 21 39% 24 44% 
 
Figure 54: Graphical summary for Section F question 3a to d. 
 
 
Table 54, below, represents the responses to question 4. This question sought to 
determine the relationship of Key Performance Indicator development with 
organisational maturity. The frequency table shows that respondents agreed that 
strategic Key Performance Indicators have a relationship organisational maturity. 
Mean scores were all above 5. 
Table 54: Frequency distribution for Section F question 4a to e (n = 54). 
 
Mean S.D. 
Strongly 
Disagree 
2 3 4 5 6 
Strongly 
Agree 
F4a 6.31 0.75 0 0% 0 0% 0 0% 1 2% 6 11% 22 41% 25 46% 
F4b 6.15 0.79 0 0% 0 0% 0 0% 1 2% 10 19% 23 43% 20 37% 
F4c 6.31 0.72 0 0% 0 0% 0 0% 1 2% 5 9% 24 44% 24 44% 
F4d 5.83 1.09 0 0% 1 2% 1 2% 4 7% 9 17% 24 44% 15 28% 
F4e 6.31 0.64 0 0% 0 0% 0 0% 0 0% 5 9% 27 50% 22 41% 
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Figure 55: Graphical summary for Section F question 4a to e. 
 
 
For question 5, respondents agreed that problem solving tools supported development 
of Organisational Maturity Variables. Mean scores were all above 6. 
Table 55: Frequency distribution for Section F question 5a to c (n = 54). 
 
Mean S.D. 
Strongly 
Disagree 
2 3 4 5 6 
Strongly 
Agree 
F5a 6.26 1.05 0 0% 0 0% 3 6% 1 2% 3 6% 19 35% 28 52% 
F5b 6.41 0.86 0 0% 0 0% 1 2% 1 2% 4 7% 17 31% 31 57% 
F5c 6.33 0.91 0 0% 0 0% 2 4% 0 0% 4 7% 20 37% 28 52% 
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Figure 56: Graphical summary for Section F question 5a to c 
 
Kaizen improvements focused on the seven wastes in an organisation were deemed 
to contribute significantly towards organisational maturity. Respondents all felt strongly 
about the relationship this tool would have with the organisations maturity 
development with mean scores in the high 6’s. 
Table 56: Frequency distribution for Section F question 6a to e (n = 54). 
 
Mean S.D. 
Strongly 
Disagree 
2 3 4 5 6 
Strongly 
Agree 
F6a 6.28 0.98 0 0% 1 2% 1 2% 0 0% 4 7% 22 41% 26 48% 
F6b 6.28 0.83 0 0% 0 0% 1 2% 0 0% 7 13% 21 39% 25 46% 
F6c 6.24 0.75 0 0% 0 0% 1 2% 0 0% 4 7% 29 54% 20 37% 
F6d 6.28 0.81 0 0% 0 0% 1 2% 0 0% 6 11% 23 43% 24 44% 
F6e 6.28 0.71 0 0% 0 0% 0 0% 1 2% 5 9% 26 48% 22 41% 
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Figure 57: Graphical summary for Section F question 6a to e. 
 
 
Table 57 supports 5S in having a relationship with organisational maturity. All mean 
scores were above 6. 
Table 57: Frequency distribution for Section F question 7a to d (n = 54). 
 
Mean S.D. 
Strongly 
Disagree 
2 3 4 5 6 
Strongly 
Agree 
F7a 6.39 0.88 0 0% 0 0% 2 4% 0 0% 2 4% 21 39% 29 54% 
F7b 6.33 0.80 0 0% 0 0% 0 0% 3 6% 2 4% 23 43% 26 48% 
F7c 6.35 0.91 0 0% 0 0% 2 4% 1 2% 1 2% 22 41% 28 52% 
F7d 6.41 1.06 1 2% 0 0% 1 2% 0 0% 2 4% 18 33% 32 59% 
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Figure 58: Graphical summary for Section F question 7a to d. 
 
 
Skills and development training charts for the workforce have a significant relationship 
with organisational maturity according to respondents. All the items’ mean scores were 
above 5. 
Table 58: Frequency distribution for Section F question 8a to e (n = 54). 
 
Mean S.D. 
Strongly 
Disagree 
2 3 4 5 6 
Strongly 
Agree 
F8a 5.96 1.20 1 2% 1 2% 1 2% 1 2% 5 9% 28 52% 17 31% 
F8b 5.85 1.19 0 0% 2 4% 1 2% 2 4% 10 19% 22 41% 17 31% 
F8c 6.02 1.07 0 0% 1 2% 1 2% 2 4% 8 15% 22 41% 20 37% 
F8d 6.15 0.92 0 0% 0 0% 2 4% 1 2% 4 7% 27 50% 20 37% 
F8e 6.20 0.90 0 0% 0 0% 1 2% 2 4% 5 9% 23 43% 23 43% 
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Figure 59: Graphical summary for Section F question 8a to e. 
 
 
Table 59 shows that quick response ANDON system to factory floor problems was 
deemed to have a significant relationship with organisational maturity. Mean scores 
were above 5. 
Table 59: Frequency distribution for Section F question 9a to d (n = 54). 
 
Mean S.D. 
Strongly 
Disagree 
2 3 4 5 6 
Strongly 
Agree 
F9a 6.04 1.15 0 0% 1 2% 1 2% 3 6% 9 17% 16 30% 24 44% 
F9b 5.87 1.12 0 0% 0 0% 3 6% 4 7% 7 13% 23 43% 17 31% 
F9c 6.13 0.97 0 0% 0 0% 1 2% 3 6% 7 13% 20 37% 23 43% 
F9d 6.04 0.95 0 0% 0 0% 0 0% 5 9% 8 15% 21 39% 20 37% 
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Figure 60: Graphical summary for Section F question 9a to d 
 
 
The use of automated Overall Equipment Effectiveness Systems has a significant 
relationship with organisational maturity according to respondents. Mean scores were 
above 5. 
Table 60: Frequency distribution for Section F question 10a to d (n = 54). 
 
Mean S.D. 
Strongly 
Disagree 
2 3 4 5 6 
Strongly 
Agree 
F10a 6.09 0.94 0 0% 0 0% 0 0% 4 7% 9 17% 19 35% 22 41% 
F10b 5.83 1.13 0 0% 1 2% 1 2% 4 7% 11 20% 20 37% 17 31% 
F10c 6.09 0.96 0 0% 0 0% 1 2% 2 4% 10 19% 19 35% 22 41% 
F10d 6.02 1.07 0 0% 0 0% 2 4% 3 6% 9 17% 18 33% 22 41% 
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Figure 61: Graphical summary for Section F question 10a to d. 
 
 
 
4.3.7 Comparative assessment of descriptive statistics for all improvement 
programmes and tools on organisational maturity 
 
The comparative analysis of the responses regarding the relationships of the three 
Performance Improvement Programmes are of interest to this research. An evaluation 
of table 61 below, which compares the mean scores, shows that Section E (mean = 
6.08), Total Productive Maintenance, would have the strongest relationship with 
organisational maturity within manufacturing companies. Lean Manufacturing (mean 
= 5.85) was second in terms of the strength of the relationship and Six Sigma (5.39) 
third. It is important to note that all three systems were rated highly in terms of 
respondents’ belief that the unique tools contribute towards maturity development. The 
application of tools should be considered in context of the firm’s current issues, which 
are linked to the programme objectives. TPM focuses on equipment conditioning but 
uses the generic set of improvement programme tools and techniques to aid in its 
objective. Six Sigma’s focus on process variation also uses the generic set of tools 
from Section F. Lean Manufacturing has a focus in flow optimization through its 
specified unique tools. Once a firm understanding of the organisations problems are 
understood, either the selection of one tool or specific elements of the unique tools 
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within each programme may be selected. This selection must also consider the 
organisation’s maturity profile (strengths and weaknesses). 
Table 61: Respondent score comparison between the Performance 
Improvement Programme tools towards organisational maturity (n = 54). 
 
Mean S.D. [1.0 to 3.5) [3.5 to 4.5] 
(4.50 to 
5.75] 
(5.75 to 
7.00] 
C1 Score 5.88 0.99 1 2% 5 9% 12 22% 36 67% 
C2 Score 5.83 0.92 0 0% 5 9% 19 35% 30 56% 
C Score 5.85 0.77 0 0% 3 6% 19 35% 32 59% 
D1 Score 5.43 1.16 4 7% 6 11% 21 39% 23 43% 
D2 Score 5.60 1.02 3 6% 5 9% 16 30% 30 56% 
D3 Score 5.14 1.13 4 7% 6 11% 29 54% 15 28% 
D Score 5.39 0.84 2 4% 5 9% 26 48% 21 39% 
E1 Score 6.22 0.67 0 0% 2 4% 7 13% 45 83% 
E2 Score 6.01 0.80 0 0% 3 6% 15 28% 36 67% 
E3 Score 5.89 0.91 1 2% 4 7% 17 31% 32 59% 
E4 Score 6.22 0.72 0 0% 2 4% 9 17% 43 80% 
E Score 6.08 0.69 0 0% 1 2% 12 22% 41 76% 
F1 Score 6.03 1.01 2 4% 1 2% 12 22% 39 72% 
F2 Score 5.89 1.10 3 6% 3 6% 10 19% 38 70% 
F3 Score 6.13 1.03 2 4% 1 2% 12 22% 39 72% 
F4 Score 6.19 0.65 0 0% 1 2% 11 20% 42 78% 
F5 Score 6.33 0.88 2 4% 1 2% 4 7% 47 87% 
F6 Score 6.27 0.70 1 2% 0 0% 7 13% 46 85% 
F7 Score 6.37 0.81 2 4% 0 0% 3 6% 49 91% 
F8 Score 6.04 0.91 1 2% 3 6% 9 17% 41 76% 
F9 Score 6.02 0.96 1 2% 4 7% 15 28% 34 63% 
F10 Score 6.01 0.93 0 0% 6 11% 12 22% 36 67% 
F Score 6.13 0.68 0 0% 2 4% 12 22% 40 74% 
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4.3.8 Item consistency within Sections C to F (Cronbach’s alpha) 
 
Consistency (Cronbach’s alpha) was determined for the items under sections C to F. All 
items proved fairly consistent. 
Table 62: Interpretation intervals for Cronbach's alpha. 
Unacceptable < 0.50 
Poor 0.50 - 0.59 
Acceptable 0.60 - 0.69 
Good 0.70 - 0.79 
Excellent 0.80 + 
 
Table 63 below shows the Cronbach’s alpha for Sections C to F. Only one item was 
removed, improving Section D’s overall score. 
Table 63: Interpretation intervals for Cronbach's alpha. 
 
Initial 
Items  
removed 
Final 
C1 Score 0.61   0.61 
C2 Score 0.53   0.53 
C Score 0.45   0.45 
D1 Score 0.82   0.82 
D2 Score 0.54 D2d 0.84 
D3 Score 0.83   0.83 
D Score 0.53   0.63 
E1 Score 0.78   0.78 
E2 Score 0.83   0.83 
E3 Score 0.84   0.84 
E4 Score 0.92   0.92 
E Score 0.90   0.90 
F1 Score 0.95   0.95 
F2 Score 0.94   0.94 
F3 Score 0.92   0.92 
F4 Score 0.86   0.86 
F5 Score 0.93   0.93 
F6 Score 0.91   0.91 
F7 Score 0.91   0.91 
F8 Score 0.91   0.91 
F9 Score 0.93   0.93 
F10 Score 0.93   0.93 
F Score 0.91   0.91 
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4.3.9 Section G: The relationship of Performance Improvement Programmes 
with improved performance 
 
Section G sought to establish from respondents the relationship of each performance 
programme’s objectives with the establishment of improved overall performance. 
Increasing the uptime of equipment through TPM was deemed most important by 
respondents, with the highest overall scoring (mean = 6.09). This was followed by 
reducing process variation leading through Six Sigma (mean = 5.96) and, lastly, flow 
optimisation through Lean Manufacturing (mean = 5.78). 
Table 64: Frequency distribution for Section G (n = 54). 
 
Mean S.D. 
Strongly 
Disagree 
2 3 4 5 6 
Strongly 
Agree 
G1a 5.78 1.14 0 0% 0 0% 4 7% 2 4% 12 22% 20 37% 16 30% 
G1b 6.09 1.10 0 0% 0 0% 3 6% 2 4% 6 11% 19 35% 24 44% 
G1c 5.96 1.29 0 0% 2 4% 2 4% 2 4% 7 13% 18 33% 23 43% 
 
Figure 62: Graphical summary for Section G 
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4.3.10 Section H: The relationship of Organisational Maturity Variables with 
Performance Improvement Programmes 
 
Section H sought to establish which Organisational Maturity Variables had the 
strongest relationship with the programmes. Interestingly, Total Productive 
Maintenance was deemed to have the strongest relationship with maturity. Finance 
and HR support as well as standardisation elements of maturity were split between 
the programme approaches, with Total Productive Maintenance and Lean 
Manufacturing equal. Organisational culture was also fairly evenly linked to both Lean 
Manufacturing and Total Productive Maintenance in facilitating implementation of 
these programmes. Lean Manufacturing was most affected by support systems. Six 
Sigma was most affected by the measurement and tracking systems within 
companies. This is due to the intensive nature of the data collection required. 
Figure 63: Graphical summary for Section H 
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Section H results propose that Total Productive Maintenance is highly sensitive to 
organisational maturity in terms of its successful implementation. These aspects 
should be considered by implementers when embarking on an implementation 
programme. The frequency distributions in table 65 indicate agreement amongst 
respondents. 
Table 65: Frequency distribution for Section H1 to 13 (n = 54). 
 
Mean S.D. 
Total 
Productive 
Maintenance 
Lean 
manufacturing 
Six Sigma 
H1.1 1.46 0.66 34 63% 15 28% 5 9% 
H1.2 1.44 0.66 35 65% 14 26% 5 9% 
H1.3 1.59 0.63 26 48% 24 44% 4 7% 
H1.4 1.46 0.72 36 67% 11 20% 7 13% 
H1.5 1.87 0.80 21 39% 19 35% 14 26% 
H1.6 1.37 0.62 38 70% 12 22% 4 7% 
H1.7 1.50 0.61 30 56% 21 39% 3 6% 
H1.8 1.67 0.67 24 44% 24 44% 6 11% 
H1.9 1.70 0.72 24 44% 22 41% 8 15% 
H1.10 2.00 0.73 14 26% 26 48% 14 26% 
H1.11 1.96 0.87 21 39% 14 26% 19 35% 
H1.12 1.13 0.34 47 87% 7 13% 0 0% 
H1.13 1.44 0.63 34 63% 16 30% 4 7% 
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4.4 Research Hypotheses Test Results 
 
The hypotheses were tested using a number of statistical inference techniques, as 
outlined in Chapter 3. These included: 
- 1 sample t-test 
- Matched-pair t-test 
- chi-square test (section B and H only) 
The results can be found in the tables below. For the results it is important to note the 
following: 
- p < 0.025 implies statistical significance 
- p = .05 was Bonferroni adjusted to account for the fact that each mean score is 
used in two hypothesis tests, i.e. 0.05 / 2 = 0.025 
- d > 0.20 implies practical significance 
 
Table 66: Interpretation intervals for Cohen's d. 
 
<0.20 Not significant 
0.20 - 0.49 Small 
0.50 - 0.79 Medium 
0.80+ Large 
 
Hypothesis 1 
 
Hypothesis 1 sought to confirm the theoretical framework relationship between the 
constructs of Performance Improvement Programmes and Organisational Maturity 
Variables. 
 
H0: The specific Performance Improvement Programmes do not have a relationship 
with organisational maturity. 
H1: The specific Performance Improvement Programmes have a relationship with 
organisational maturity. 
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Table 67: One-sample t-tests: C1 Score to F Score (n = 54). 
Variable n Mean S.D. t 
p 
(df=53) 
Cohen's d 
C1 Score 54 5.88 0.99 10.24 <.0005 1.39 
C2 Score 54 5.83 0.92 10.63 <.0005 1.45 
C Score 54 5.85 0.77 12.99 <.0005 1.77 
D1 Score 54 5.43 1.16 5.84 <.0005 0.80 
D2 Score 54 5.60 1.02 7.96 <.0005 1.08 
D3 Score 54 5.14 1.13 4.17 <.0005 0.57 
D Score 54 5.39 0.84 7.79 <.0005 1.06 
E1 Score 54 6.22 0.67 18.88 <.0005 2.57 
E2 Score 54 6.01 0.80 13.90 <.0005 1.89 
E3 Score 54 5.89 0.91 11.27 <.0005 1.53 
E4 Score 54 6.22 0.72 17.49 <.0005 2.38 
E Score 54 6.08 0.69 16.99 <.0005 2.31 
F1 Score 54 6.03 1.01 11.06 <.0005 1.51 
F2 Score 54 5.89 1.10 9.23 <.0005 1.26 
F3 Score 54 6.13 1.03 11.64 <.0005 1.58 
F4 Score 54 6.19 0.65 19.02 <.0005 2.59 
F5 Score 54 6.33 0.88 15.26 <.0005 2.08 
F6 Score 54 6.27 0.70 18.54 <.0005 2.52 
F7 Score 54 6.37 0.81 16.89 <.0005 2.30 
F8 Score 54 6.04 0.91 12.38 <.0005 1.69 
F9 Score 54 6.02 0.96 11.65 <.0005 1.59 
F10 Score 54 6.01 0.93 11.94 <.0005 1.62 
F Score 54 6.13 0.68 17.68 <.0005 2.41 
 
From the statistical data presented in table 67, it can be inferred that specific 
Performance Improvement Programmes are linked significantly to Organisational 
Maturity Variables (all p values less than 0.05). We can therefore accept the alternate 
hypothesis. There is a relationship between the specific Performance Improvement 
Programmes and Organisational Maturity Variables. 
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Organisational 
Maturity Variables 
 Performance 
Improvement 
Programmes
Organisational 
Performance 
Variables
Lean Manufacturing
Six Sigma
TPM
Organisational 
Maturity Variables 
There is a significant relationship
Mean = 5.39 P = value < 0.0005
Hypothesis 1
There is a significant relationship
Mean = 6.13 P = value < 0.0005
 
Figure 64: Hypothesis 1 results as expressed through the theoretical framework. 
Each specific Performance Improvement Programme has a relationship with 
Organisational Maturity Variables. 
Figure 64, above, shows the detailed construct view for Performance Improvement 
Programmes and the results pertaining to each of the programmes considered as part 
of this research. The bi-directional relationship is supported by the inferential and 
descriptive statistical evidence (p-values and mean scores). 
Hypothesis 2 
 
The presumed construct relationship between Performance Improvement 
Programmes and Organisational Maturity Variables was further tested and evolved 
into its sub-variables and unique tools through this hypothesis test. 
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H0: The relationship between Performance Improvement Programmes and 
Organisational Maturity Variables are perceived to be equal. 
H1: The relationship between Performance Improvement Programmes and 
Organisational Maturity Variables are not perceived to be equal. 
 
Table 68: Inferential ranking of Section C, D, E and F scores (n=54). 
RANKING STATS - Descending              
Variables 
Compared 
Ranks   Difference Inference Significance 
Var.1 Var.2 Var.1 Var.2 n Mean S.D t-value d.f 
p-
value 
Cohen's 
d 
Statistical Practical 
F 
Score E Score 1 1 54 0.04 0.57 0.54 53 .297 0.07 Not - 
F 
Score C Score 1 2 54 0.27 0.73 2.74 53 .004 0.37 Yes Yes 
C 
Score D Score 2 3 54 0.46 1.15 2.96 53 .002 0.40 Yes Yes 
 
Table 68 indicates that there are significant differences for scores between Sections 
F and C, and Sections C and D. 
Table 69: Inferential ranking of Section C, D, E and F scores (n=54). 
Variable Rank Mean SD 
F Score 1 6.13 0.68 
E Score 1 6.08 0.69 
C Score 3 5.85 0.77 
D Score 4 5.39 0.84 
 
Table 69 ranks the sections in terms of scores towards the greatest contribution to 
Organisational Maturity by a Performance Improvement Programme. General 
Performance Improvement Programme tools were ranked highest, followed by Total 
Productive Maintenance, Lean Manufacturing and lastly Six Sigma. 
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Table 70: Inferential ranking of items for section C (n=54). 
 
Table 71: Inferential ranking of Section C (n=54). 
Variable Rank 
Signif. 
Group 
n Mean SD 
C1 Score 1 1 54 5.88 0.99 
C2 Score 1 1 54 5.83 0.92 
 
Table 70 and 71 shows no significant difference between the items and therefore both 
items are ranked equally. 
Table 72: Inferential ranking of items for section D (n=54). 
 
 
Table 73 : Inferential ranking of Section D (n=54). 
Variable Rank 
Signif. 
Group 
n Mean SD 
D2 Score 1 1 54 5.60 1.02 
D1 Score 1 1 54 5.43 1.16 
D3 Score 3 2 54 5.14 1.13 
 
Table 72 to 73 shows that there is a difference in the perceived importance towards 
the establishment of organisational maturity among respondents. Six Sigma’s 
sophisticated problem solving and project financial impact assessments was 
RANKING STATS - Descending              
Variables 
Compared Ranks   Difference Inference Significance 
Var.1 Var.2 Var.1 Var.2 n Mean S.D 
t-
value d.f 
p-
value 
Cohen's 
d Statistical Practical 
C1 
Score 
C2 
Score 1 1 54 0.05 1.14 0.34 53 .368 0.05 Not - 
RANKING STATS - Descending              
Variables 
Compared 
Ranks   Difference Inference Significance 
Var.1 Var.2 Var.1 Var.2 n Mean S.D 
t-
value 
d.f 
p-
value 
Cohen's 
d 
Statistical Practical 
D2 
Score 
D1 
Score 
1 1 54 0.18 0.96 1.36 53 .089 0.19 Not - 
D2 
Score 
D3 
Score 
1 2 54 0.46 1.28 2.65 53 .005 0.36 Yes Yes 
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perceived to be of greater importance than dedicated project teams for the 
development of organisational maturity. 
 
Table 74: Inferential rankings for Section E items (n=54). 
RANKING STATS - Descending              
Variables 
Compared 
Ranks   Difference Inference Significance 
Var.1 Var.2 Var.1 Var.2 n Mean S.D t-value d.f 
p-
value 
Cohen's 
d 
Statistical Practical 
E1 
Score 
E4 
Score 
1 1 54 0.00 0.43 0.05 53 .479 0.01 Not - 
E1 
Score 
E2 
Score 
1 2 54 0.21 0.61 2.56 53 .007 0.35 Yes Yes 
E2 
Score 
E3 
Score 
2 2 54 0.12 0.61 1.45 53 .076 0.20 Not - 
 
Table 75: Inferential ranking of Section E (n=54). 
Variable Rank 
Signif. 
Group 
n Mean SD 
E1 Score 1 1 54 6.22 0.67 
E4 Score 1 1 54 6.22 0.72 
E2 Score 3 2 54 6.01 0.80 
E3 Score 3 2 54 5.89 0.91 
 
Tables 74 and 75 shows that there is perceived differences of importance between 
items in this section. Standards for equipment conditioning was the most critical in 
developing organisational maturity, followed by the TPM Total Employee involvement 
concept for projects and operator led improvement initiatives. 
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Table 76: Inferential rankings for Section F items (n=54). 
Variables Compared Ranks   Difference Inference Significance 
Var.1 Var.2 Var.1 Var.2 n Mean S.D t-value d.f 
p-
value 
Cohen's d Statistical Practical 
F7 Score F5 Score 1 1 54 0.04 0.87 0.31 53 .377 0.04 Not - 
F7 Score F6 Score 1 1 54 0.10 0.80 0.92 53 .180 0.13 Not - 
F7 Score F4 Score 1 1 54 0.19 0.81 1.69 53 .048 0.23 Not - 
F7 Score F3 Score 1 1 54 0.24 1.06 1.67 53 .051 0.23 Not - 
F7 Score F8 Score 1 2 54 0.33 0.58 4.22 53 .000 0.57 Yes Yes 
F8 Score F1 Score 2 2 54 0.01 1.08 0.08 53 .470 0.01 Not - 
F8 Score F9 Score 2 2 54 0.02 0.69 0.20 53 .422 0.03 Not - 
F8 Score F10 Score 2 2 54 0.03 0.89 0.23 53 .410 0.03 Not - 
F8 Score F2 Score 2 2 54 0.15 1.17 0.95 53 .173 0.13 Not - 
 
Table 77: Inferential ranking of Section F (n=54) 
Variable Rank 
Signif. 
Group 
n Mean SD Rank 
Signif. 
Group 
n Mean SD 
F7 Score 1 1 54 6.37 0.81 1 1 54 6.37 0.81 
F5 Score 1 1 54 6.33 0.88 1 1 54 6.33 0.88 
F6 Score 1 1 54 6.27 0.70 1 1 54 6.27 0.70 
F4 Score 1 1 54 6.19 0.65 1 1 54 6.19 0.65 
F3 Score 1 1 54 6.13 1.03 1 1 54 6.13 1.03 
F8 Score 6 2 54 6.04 0.91 6 2 54 6.04 0.91 
F1 Score 6 2 54 6.03 1.01 6 2 54 6.03 1.01 
F9 Score 6 2 54 6.02 0.96 6 2 54 6.02 0.96 
F10 Score 6 2 54 6.01 0.93 6 2 54 6.01 0.93 
F2 Score 6 2 54 5.89 1.10 6 2 54 5.89 1.10 
 
Table 76 and 77 show that there were differences in perception for general 
Performance Improvement Programme tools and techniques. 
Overall, table 68 above provides the inferential ranking for the Performance 
Improvement Programme sections combined. The statistical significance (p-value less 
than 0.05) between the compared variables across sections, where Section F is 
compared with Section C, and Section C is compared with Section D, proves that there 
are  differences between the programmes’ perceived contributions. Therefore the 
alternate hypothesis H1 is accepted: there is a perceived difference between the 
Performance Improvement Programmes’ contributions. 
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Flow 
Improvement
Variation 
Reduction
Labour loading - Takt
Statistical Process Control
Project Financial Impact 
Assessments
Equipment standards
Operator led 
improvement activities
Operator monitoring and 
measuring
Improvement Teams
Just in time systems
Organisational 
Maturity 
Variables
Organisational 
Maturity 
Variables
Organisational 
Maturity 
Variables
Organisational 
Maturity Variables 
 Performance 
Improvement 
Programmes
Lean Manufacturing
Mean = 5.88
Mean = 5.83
Six Sigma
Mean = 5.60
Mean = 5.43
Mean = 5.14
TPM
Equipment 
Availability
Mean = 6.22
Mean = 6.01
Total Employee 
Involvement
Mean = 5.89
Mean = 6.22
Hypothesis 2
 
Figure 65: Hypothesis 2 results expressed through the theoretical framework. 
The results (p-values) shows that there are differences between the 
relationships of the programmes with organisational maturity. They are not 
equal. 
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Hypothesis 3 
 
The construct flow from Organisational Maturity Variables to Performance 
Improvement Programmes was tested through this hypothesis in order to establish 
whether there was a difference in the relationship between the two constructs in 
organisations. 
H0: Organisational Maturity Variables have an equal relationship with Performance 
Improvement Programmes in an organisation. 
H1: Organisational Maturity Variables do not have an equal relationship with 
Performance Improvement Programmes in an organisation. 
Table 78: Central tendency & dispersion: H1.PM to H1.SS (n = 54). 
  
Mean S.D. Minimum 
Quartile 
1 
Median 
Quartile 
3 
Maximum 
H1.PM 54.72 26.14 8.00 31.00 54.00 69.00 100.00 
H1.LM 32.09 23.11 0.00 15.00 31.00 54.00 85.00 
H1.SS 13.20 15.28 0.00 0.00 8.00 23.00 62.00 
 
Table 79: Frequency distributions: H1.PM to H1.SS (n = 54). 
 
Mean S.D. 
Very 
Negative 
[0.0 to 20.0) 
Negative 
[20.0 to 
40.0) 
Neutral [40.0 
to 60.0] 
Positive 
(60.0 to 
80.0] 
Very Positive 
(80.0 to 
100.0] 
H1.PM 54.72 26.14 4 7% 18 33% 10 19% 11 20% 11 20% 
H1.LM 32.09 23.11 19 35% 16 30% 10 19% 8 15% 1 2% 
H1.SS 13.20 15.28 36 67% 17 31% 0 0% 1 2% 0 0% 
 
Table 80: Matched-pair t-test: H1.PM & H1.SS :  (n = 54). 
  H1.PM H1.LM Difference t p(df=53) d 
Mean 54.72 32.09 -22.63 
-
3.55 
.001 0.48 
S.D. 26.14 23.11 46.89     Small 
  H1.PM H1.SS Difference t p(df=53) d 
Mean 54.72 13.20 -41.52 
-
8.46 
<.0005 1.15 
S.D. 26.14 15.28 36.08     Large 
  H1.LM H1.SS Difference t p(df=53) d 
Mean 32.09 13.20 -18.89 
-
4.75 
<.0005 0.65 
S.D. 23.11 15.28 29.19     Medium 
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Table 80 indicates p-values (less than 0.025) demonstrating statistical significance for 
each of the three items. We can therefore accept the alternate hypothesis H1. 
Organisational Maturity Variables do not have an equal relationship with Performance 
Improvement Programmes. Cohen’s d shows practical significance. 
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Organisational 
Maturity Variables 
 Performance 
Improvement 
Programmes
Lean Manufacturing (LM)
Six Sigma (SS)
Total Productive Maintenance (PM) 
Roles and 
Responsibil ities
Organisational 
Culture
Employee 
Empowerment
Integration
Training and 
Development
HR and Finance 
policy alignment to 
strategic goals
Standardisation
Systemisation
Measurement and 
tracking
Employee technical 
skills
Knowledge 
Management
Leadership and 
strategy
p <.0005 Chi Sq = 24.11
p <.0005 Chi Sq = 26.33
p <.0005 Chi Sq = 16.44
p <.0005 Chi Sq = 27.44
p <.0005 Chi Sq = 1.44
p <.0005 Chi Sq = 35.11
p <.0005 Chi Sq = 21.00
p <.0005 Chi Sq = 12.00
p <.0005 Chi Sq = 8.44
p <.0005 Chi Sq = 5.33
p <.0005 Chi Sq = 1.44
p <.0005 Chi Sq = 71.44
p <.0005 Chi Sq = 71.44
Hypothesis 3
Communication
 
Figure 66: Hypothesis 3 results showing the Chi Square association test and p-
value (Matched-paired t-test) statistics. The relationship between Organisational 
Maturity Variables and Performance Improvement Programmes are not equal. 
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Hypothesis 4 
 
Hypothesis 4 provided further testing pertaining to whether there is an equal 
relationship or not at the sub-variable level for Organisational Maturity Variables and 
Organisational Performance Variables. 
H0: The specific maturity variable has an equal relationship to each of the three 
Performance Improvement Programmes. 
H1: The specific maturity variable does not have an equal relationship to each of the 
three Performance Improvement Programmes. 
 
Table 81: Goodness-of-fit tests - Section H (n = 54). 
 
Total 
Productive 
Maintenance 
Lean 
manufacturing 
Six Sigma Chi² p (df =2) Cramér's V 
H1.1 34 63% 15 28% 5 9% 24.11  < .0005 0.47 Large 
H1.2 35 65% 14 26% 5 9% 26.33  < .0005 0.49 Large 
H1.3 26 48% 24 44% 4 7% 16.44  < .0005 0.39 Large 
H1.4 36 67% 11 20% 7 13% 27.44  < .0005 0.5 Large 
H1.5 21 39% 19 35% 14 26% 1.44 .486 n/a   
H1.6 38 70% 12 22% 4 7% 35.11  < .0005 0.57 Large 
H1.7 30 56% 21 39% 3 6% 21.00  < .0005 0.44 Large 
H1.8 24 44% 24 44% 6 11% 12.00 .002 0.33 Medium 
H1.9 24 44% 22 41% 8 15% 8.44 .015 0.28 Medium 
H1.10 14 26% 26 48% 14 26% 5.33 .069 n/a   
H1.11 21 39% 14 26% 19 35% 1.44 .486 n/a   
H1.12 47 87% 7 13% 0 0% 71.44  < .0005 0.81 Large 
H1.13 34 63% 16 30% 4 7% 71.44  < .0005 0.81 Large 
 
Table 81 shows that there are statically significant differences between the items and 
their links to the three Performance Improvement Programmes (items H1.5, H1.10 and 
H1.11 are the only items showing statistical insignificance). On the basis of statistical 
information, the researcher rejects the alternate hypothesis. Each specific maturity 
variable has a different level of significance in terms of the relationship with 
Performance Improvement Programme. 
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Organisational 
Maturity Variables 
 Performance 
Improvement 
Programmes
Lean Manufacturing (LM)
Roles and 
Responsibil ities
Organisational 
Culture
Employee 
Empowerment
Integration
Training and 
Development
HR and Finance 
policy alignment to 
strategic goals
Standardisation
Systemisation
Measurement and 
tracking
Employee technical 
skills
Knowledge 
Management
Leadership and 
strategy
28% of responses, p <.0005 
Chi Sq = 24.11
26% of responses, p <.0005 
Chi Sq = 26.33
44% of responses, p <.0005 
Chi Sq = 16.44
20% of responses, p <.0005 
Chi Sq = 27.44
35% of responses, p <.0005 
Chi Sq = 1.44
22% of responses, p <.0005 
Chi Sq = 35.11
39% of responses, p <.0005 
Chi Sq = 21.00
44% of responses, p <.0005 
Chi Sq = 12.00
41% of responses, p <.0005 
Chi Sq = 8.44
48% of responses, p <.0005 
Chi Sq = 5.33
26% of responses, p <.0005 
Chi Sq = 1.44
13% of responses, p <.0005 
Chi Sq = 71.44
30% of responses, p <.0005 
Chi Sq = 71.44
Hypothesis 4
Communication
 
Figure 67: Hypothesis 4 results showing the relationships between Lean 
Manufacturing and the specific Organisational Maturity Variables. The specific 
maturity variables do not have equal relationships with each of the three 
Performance Improvement Programmes 
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Organisational 
Maturity Variables 
 Performance 
Improvement 
Programmes
Six Sigma (SS)
Roles and 
Responsibilities
Organisational 
Culture
Employee 
Empowerment
Integration
Training and 
Development
HR and Finance 
policy alignment to 
strategic goals
Standardisation
Systemisation
Measurement and 
tracking
Employee technical 
skills
Knowledge 
Management
Leadership and 
strategy
9% of responses, p <.0005 
Chi Sq = 24.11
9% of responses, p <.0005 
Chi Sq = 26.33
7% of responses, p <.0005 
Chi Sq = 16.44
13% of responses, p <.0005 
Chi Sq = 27.44
26% of responses, p <.0005 
Chi Sq = 1.44
7% of responses, p <.0005 
Chi Sq = 35.11
6% of responses, p <.0005 
Chi Sq = 21.00
11% of responses, p <.0005 
Chi Sq = 12.00
15% of responses, p <.0005 
Chi Sq = 8.44
26% of responses, p <.0005 
Chi Sq = 5.33
35% of responses, p <.0005 
Chi Sq = 1.44
0% of responses, p <.0005 
Chi Sq = 71.44
7%, of responses, p <.0005 
Chi Sq = 71.44
Hypothesis 4
Communication
 
Figure 68: Hypothesis 4 results showing the relationships between Six Sigma 
and the specific Organisational Maturity Variables. The specific maturity 
variables do not have equal relationships with each of the three Performance 
Improvement Programmes. 
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Organisational 
Maturity Variables 
 Performance 
Improvement 
Programmes
TPM (PM)
Roles and 
Responsibil ities
Organisational 
Culture
Employee 
Empowerment
Integration
Training and 
Development
HR and Finance 
policy alignment to 
strategic goals
Standardisation
Systemisation
Measurement and 
tracking
Employee technical 
skills
Knowledge 
Management
Leadership and 
strategy
63% of responses, p <.0005 
Chi Sq = 24.11
65% of responses, p <.0005 
Chi Sq = 26.33
48% of responses, p <.0005 
Chi Sq = 16.44
67% of responses, p <.0005 
Chi Sq = 27.44
39% of responses, p <.0005 
Chi Sq = 1.44
70% of responses, p <.0005 
Chi Sq = 35.11
56% of responses, p <.0005 
Chi Sq = 21.00
44% of responses, p <.0005 
Chi Sq = 12.00
44% of responses, p <.0005 
Chi Sq = 8.44
26% of responses, p <.0005 
Chi Sq = 5.33
39% of responses, p <.0005 
Chi Sq = 1.44
87% of responses, p <.0005 
Chi Sq = 71.44
63% of responses, p <.0005 
Chi Sq = 71.44
Communication Hypothesis 4
 
Figure 69: Hypothesis 4 results showing the relationships between TPM and the 
specific Organisational Maturity Variables. The specific maturity variables do 
not have equal relationships with each of the three Performance Improvement 
Programmes. 
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Figures 67-69 show the differences in the relationships between Organisational 
Maturity Variables and the each Performance Improvement Programme. There is a 
definite relationship as shown by the tests of association. These associations if 
considered may result in improved implementation strategies. 
Hypothesis 5 
 
This hypothesis served to inform the research regarding whether a relationship was 
equal between Organisational Maturity Variables and each Organisational 
Performance Variables. This test allowed for confirmation of the presumed relationship 
between constructs of Organisational Maturity Variables and Organisational 
Performance Variables. 
 
H0: Organisational Maturity Variables have an equal relationship with Internal Quality, 
Equipment Availability and Output Performance in an organisation. 
H1: Organisational Maturity Variables do not have an equal relationship with Internal 
Quality, Equipment Availability and Output Performance in an organisation 
Table 82: Central tendency & dispersion: B1.IQ to B1.EA (n = 54). 
  
Mean S.D. Minimum 
Quartile 
1 
Median 
Quartile 
3 
Maximum 
B1.IQ 29.74 19.03 0.00 15.00 31.00 44.00 100.00 
B1.OP 43.72 17.84 0.00 31.00 46.00 54.00 77.00 
B1.EA 26.46 20.21 0.00 15.00 23.00 31.00 100.00 
 
Table 83: Frequency distributions: B1.IQ to B1.EA (n = 54). 
 
Mean S.D. 
Very 
Negative  
[0.0 to 20.0) 
Negative  
[20.0 to 
40.0) 
Neutral  
[40.0 to 
60.0] 
Positive  
(60.0 to 
80.0] 
Very 
Positive  
(80.0 to 
100.0] 
B1.IQ 29.74 19.03 16 30% 24 44% 12 22% 1 2% 1 2% 
B1.OP 43.72 17.84 5 9% 19 35% 19 35% 11 20% 0 0% 
B1.EA 26.46 20.21 19 35% 25 46% 7 13% 1 2% 2 4% 
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Table 84: Matched-pair t-tests: B1.IQ, B1.OP and B1.EA (n = 54). 
 
  B1.IQ B1.OP Difference t p(d.f=53) d 
Mean 29.74 43.72 13.98 3.33 
  
.002 
  
0.45 
S.D. 19.03 17.84 30.89 Small 
  B1.IQ B1.EA Difference t p(df=53) d 
Mean 29.74 26.46 -3.28 -0.69 
  
.494 
  
0.09 
S.D. 19.03 20.21 34.99 Not 
  B1.OP B1.EA Difference t p(df=53) d 
Mean 43.72 26.46 -17.25 -3.85 
  
<.0005 
  
0.52 
S.D. 17.84 20.21 32.98 Medium 
 
Based on the above tables 82 to 84, one of the matched pairs was of statistical 
significance. On this basis the researcher can accept the alternate hypothesis H1 for 
hypothesis 5, as the p-value for item 1 in table 84 (0.002) was less than 0.025, which 
implies statistical significance. Organisational Maturity Variables do not have an equal 
relationship with Internal Quality, Equipment Availability, and Output Performance in 
an organisation. There was practical significance for Cohen’s d recorded for item 2 
B1.IQ versus B1.EA (Cohen’s d is greater 20). 
The relationship between Organisational Maturity Variables and Organisational 
Performance Variables is now more clearly defined in terms of the primary research 
objective. 
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Organisational 
Maturity Variables 
Organisational 
Performance 
Variables
Roles and 
Responsibil ities
Organisational 
Culture
Employee 
Empowerment
Integration
Training and 
Development
Communication
HR and Finance 
policy alignment
Standadrisation
Systemisation
Measurement and 
tracking
Employee technical 
skills
Knowledge 
Management
Strategic vision and 
mission deployment
Internal Quality (IQ)
Equipment Availability (EA)
Output Performance (OP)
p <.024 Chi Sq = 7.44
p <.006 Chi Sq = 10.11
p <.030 Chi Sq = 7.00
p <.946 Chi Sq = 0.11
p <.001 Chi Sq = 14.11
p <.249 Chi Sq = 2.78
p <.066 Chi Sq = 5.44
p <.003 Chi Sq = 11.44
p <.135 Chi Sq = 4.00
p <.0005 Chi Sq = 17.33
p <.0005 Chi Sq = 16.78
p <.0005 Chi Sq = 27.44
p <.311 Chi Sq = 2.33
 
Figure 70: Hypothesis 5 showing the p-values and Chi Square for each variable 
in terms of association and correlation with Organisational Performance 
Variables. The Organisational Maturity Variables do not have an equal 
relationship with Organisational Performance Variables. 
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Hypothesis 6 
 
This hypothesis sought to establish whether there was a difference in the relationships 
at a sub-variable level between the constructs. 
H0: The specific maturity variables have an equal relationship with each of the three 
Organisational Performance Variables. 
H1: The specific maturity variables do not have an equal relationship with each of the 
three Organisational Performance Variables. 
 
Table 85: Goodness-of-fit tests for Section B (n = 54). 
 
Internal 
Quality 
Output 
Performance 
Equipment 
Availability 
Chi² p (d.f =2) Cramér's V 
B1.01 16 30% 27 50% 11 20% 7.44 .024 0.26 Medium 
B1.02 12 22% 29 54% 13 24% 10.11 .006 0.31 Medium 
B1.03 15 28% 27 50% 12 22% 7.00 .030 0.25 Medium 
B1.04 17 31% 19 35% 18 33% 0.11 .946 n/a   
B1.05 11 20% 31 57% 12 22% 14.11 .001 0.36 Large 
B1.06 23 43% 18 33% 13 24% 2.78 .249 n/a   
B1.07 18 33% 25 46% 11 20% 5.44 .066 n/a   
B1.08 16 30% 29 54% 9 17% 11.44 .003 0.33 Medium 
B1.09 24 44% 18 33% 12 22% 4.00 .135 n/a   
B1.10 14 26% 32 59% 8 15% 17.33 < .0005 0.40 Large 
B1.11 13 24% 32 59% 9 17% 16.78 < .0005 0.39 Large 
B1.12 11 20% 7 13% 36 67% 27.44 < .0005 0.50 Large 
B1.13 19 35% 13 24% 22 41% 2.33 .311 n/a   
 
Table 85 indicates that there is varied relationship on the basis of the p-value, where 
p is less than 0.05. Only items B4, B6, B7, B9, and B13 are not significant and this is 
confirmed by Cramér's V. 
On this basis the alternate hypothesis H1 is accepted for hypothesis 5. The specific 
Organisational Maturity Variables do not have an equal relationship with 
Organisational Performance Variables. 
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Organisational 
Maturity Variables 
Organisational 
Performance 
Variables
Roles and 
Responsibilities
Employee 
Empowerment
Integration
Training and 
Development
Communication
HR and Finance 
policy alignment
Standardisation
Systemisation
Measurement and 
tracking
Employee technical 
skills
Knowledge 
Management
Strategic vision and 
mission deployment
Internal Quality (IQ)
30% of responses, p <.024 
Chi Sq = 7.44
22% of responses, p <.006 
Chi Sq = 10.11
31% of responses, p <.946 
Chi Sq = 0.11
20% of responses, p <.001 
Chi Sq = 14.11
43% of responses, p <.249 
Chi Sq = 2.78
33% of responses, p <.066 
Chi Sq = 5.44
30% of responses, p <.003 
Chi Sq = 11.44
44% of responses, p <.135 
Chi Sq = 4.00
26% of responses, p <.0005 
Chi Sq = 17.33
24% of responses, p <.0005 
Chi Sq = 16.78
20% of responses, p <.0005 
Chi Sq = 27.44
35% of responses, p <.311 
Chi Sq = 2.33
Organisational 
Culture
28% of responses, p <.030 
Chi Sq = 7.00
 
Figure 71: Hypothesis 6 showing the results of the relationships tested between 
Internal Quality and Organisational Maturity Variables.  
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Organisational 
Maturity Variables 
Organisational 
Performance 
Variables
Roles and 
Responsibil ities
Employee 
Empowerment
Integration
Training and 
Development
Communication
HR and Finance 
policy alignment
Standardisation
Systemisation
Measurement and 
tracking
Employee technical 
skills
Knowledge 
Management
Strategic vision and 
mission deployment
Output Performance (OP)
50% of responses, p <.024 
Chi Sq = 7.44
54% of responses, p <.006 
Chi Sq = 10.11
35% of responses, p <.946 
Chi Sq = 0.11
57% of responses, p <.001 
Chi Sq = 14.11
33% of responses, p <.249 
Chi Sq = 2.78
46% of responses, p <.066 
Chi Sq = 5.44
54% of responses, p <.003 
Chi Sq = 11.44
33% of responses, p <.135 
Chi Sq = 4.00
59% of responses, p <.0005 
Chi Sq = 17.33
59% of responses, p <.0005 
Chi Sq = 16.78
13% of responses, p <.0005 
Chi Sq = 27.44
24% of responses, p <.311 
Chi Sq = 2.33
Organisational 
Culture
50% of responses, p <.030 
Chi Sq = 7.00
 
Figure 72: Hypothesis 6 showing the results of the relationships tested between 
Output Performance and Organisational Maturity Variables.  
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Organisational 
Maturity Variables 
Organisational 
Performance 
Variables
Roles and 
Responsibil ities
Employee 
Empowerment
Integration
Training and 
Development
Communication
HR and Finance 
policy alignment
Standardisation
Systemisation
Measurement and 
tracking
Employee technical 
skills
Knowledge 
Management
Strategic vision and 
mission deployment
Equipment Availability (OP)
20% of responses, p <.024 
Chi Sq = 7.44
24% of responses, p <.006 
Chi Sq = 10.11
33% of responses, p <.946 
Chi Sq = 11.00
22% of responses, p <.001 
Chi Sq = 14.11
24% of responses, p <.249 
Chi Sq = 2.78
20% of responses, p <.066 
Chi Sq = 5.44
17% of responses, p <.003 
Chi Sq = 11.44
22% of responses, p <.135 
Chi Sq = 4.00
15% of responses, p <.0005 
Chi Sq = 17.33
17% of responses, p <.0005 
Chi Sq = 16.78
67% of responses, p <.0005 
Chi Sq = 27.44
41% of responses, p <.311 
Chi Sq = 2.33
Organisational 
Culture
22% of responses, p <.030 
Chi Sq = 7.00
 
Figure 73: Hypothesis 6 showing the results of the relationships tested 
between Equipment Availability and Organisational Maturity Variables. 
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Hypothesis 7 
 
This hypothesis tested sought to provide more detail relating to the relationship 
between the Organisational Performance Variables. Through a better understanding 
of these relationships, a more informed decision on Performance Improvement 
Programme selection can take place on the base of fit and alignment to the maturity 
profile and also the current performance issues. 
H0: The three components of organisational performance, namely Internal Quality, 
Equipment Availability and Output Performance, have an equal relationship with 
overall performance. 
H1: The three components of organisational performance, namely Internal Quality, 
Equipment Availability and Output Performance, do not have an equal relationship 
with overall performance. 
Table 86: Central tendency & dispersion: A1 EA to A1 OP (n = 54). 
  Mean S.D. Minimum 
Quartile 
1 
Median 
Quartile 
3 
Maximum 
A1 EA 3.87 1.54 1.00 2.50 4.00 5.00 7.00 
A1 IQ 4.17 1.38 1.50 3.50 4.00 5.38 7.00 
A1 OP 3.96 1.39 1.00 3.50 4.00 5.00 6.50 
 
Table 87: Frequency distributions: A1 EA to A1 OP (n = 54). 
 Mean S.D. [1.0 to 3.5) [3.5 to 4.5] (4.5 to 7.0] 
A1 EA 3.87 1.54 22 41% 16 30% 16 30% 
A1 IQ 4.17 1.38 12 22% 23 43% 19 35% 
A1 OP 3.96 1.39 13 24% 25 46% 16 30% 
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Table 88: Matched-pair t-Test: A1 EA TO A1 OP (n = 54). 
 
  
A1 
EA 
A1 
IQ 
Difference t p(d.f=53) d 
Mean 3.87 4.17 0.30 0.85 
  
.401 
  
0.12 
S.D. 1.54 1.38 2.57 Not 
  
A1 
EA 
A1 
OP 
Difference t p(d.f=53) d 
Mean 3.87 3.96 0.09 0.26 
  
.793 
  
0.04 
S.D. 1.54 1.39 2.58 Not 
  
A1 
IQ 
A1 
OP 
Difference t p(d.f=53) d 
Mean 4.17 3.96 -0.20 -
0.65 
  
.520 
  
0.09 
S.D. 1.38 1.39 2.31 
Not 
 
Based on the above tables 86 to 88, none of the items were of statistical significance 
(p greater than 0.025). On this basis, the researcher fails to reject the null hypothesis 
for hypothesis 7, as all the items were greater than 0.025 which implies statistical 
insignificance. There is an equal relationship with each component in terms of overall 
performance in companies. There was no practical significance for Cohen’s d (less 
than 0.2). 
Hypothesis 8 
 
Hypothesis 8 sought to test whether the three components of Organisational 
Performance – Internal Quality, Equipment Availability and Output Performance - were 
rated equally in organisations, which would support the integrity of a model based on 
the most pertinent performance variables to South African firms.  
H0: The three components of Organisational Performance - Internal Quality, 
Equipment Availability and Output Performance - are rated equally within 
organisations. 
H1: The three components of Organisational Performance - Internal Quality, 
Equipment Availability and Output Performance - are not rated equally within 
organisations. 
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Table 89: Central tendency & dispersion: A2.1 to A2.3 (n = 54). 
  Mean S.D. Minimum 
Quartile 
1 
Median 
Quartile 
3 
Maximum 
A2.1 4.57 1.40 2.00 4.00 5.00 6.00 7.00 
A2.2 4.94 1.27 2.00 4.00 5.00 6.00 7.00 
A2.3 4.91 1.20 2.00 5.00 5.00 6.00 7.00 
 
Table 90: Frequency distributions: A2.1 to A2.3 (n = 54). 
 Mean S.D. [1.0 to 3.5) [3.5 to 4.5] (4.5 to 7.0] 
A2.1 4.57 1.40 10 19% 14 26% 30 56% 
A2.2 4.94 1.27 8 15% 8 15% 38 70% 
A2.3 4.91 1.20 8 15% 5 9% 41 76% 
 
Table 91: Matched pair t-test for hypothesis 2: A2.1 to A2.3 (n = 54). 
 
  A2.1 A2.2 Difference T p(d.f=53) d 
Mean 4.57 4.94 0.37 1.90 
  
.063 
  
0.26 
S.D. 1.40 1.27 1.43 Small 
  A2.1 A2.3 Difference t p(d.f=53) d 
Mean 4.57 4.91 0.33 2.07 
  
.043 
  
0.28 
S.D. 1.40 1.20 1.18 Small 
  A2.2 A2.3 Difference t p(d.f=53) d 
Mean 4.94 4.91 -0.04 -
0.27 
  
.788 
  
0.04 
S.D. 1.27 1.20 1.01 
Not 
 
Based on the above tables 89 to 91, none of the items were of statistical significance. 
On this basis the researcher fails to reject the null hypothesis, as all the items p-values 
were greater than 0.025, which implies statistical insignificance. The three 
components of performance are rated equally within organisations. There was no 
practical significance for Cohen’s d. 
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Hypothesis 9 
 
This hypothesis sought to test the appropriateness of each of the Performance 
Improvement Programmes in addressing the specific Organisational Performance 
Variable. 
H0: The three Performance Improvement Programmes are equally appropriate for 
addressing current performance issues within organisations. 
H1: The three Performance Improvement Programmes are not equally appropriate for 
addressing current performance issues within organisations. 
In the tables below, Lean Manufacturing is denoted (LM), Total Productive 
Maintenance is denoted (PM) and Six Sigma is denoted (SS). 
Table 92: Central tendency & dispersion: A3 LM to A3 SS (n = 54). 
  Mean S.D. Minimum 
Quartile 
1 
Median 
Quartile 
3 
Maximum 
A3 LM 3.44 1.34 1.00 2.50 3.00 4.00 6.50 
A3 PM 3.98 0.99 2.00 3.00 4.00 4.50 6.00 
A3 SS 4.57 1.41 1.50 4.00 4.75 5.50 7.00 
 
Table 93: Frequency distributions: A3 LM to A3 SS (n = 54). 
 Mean S.D. [1.0 to 3.5) [3.5 to 4.5] (4.5 to 7.0] 
A3 LM 3.44 1.34 30 56% 15 28% 9 17% 
A3 PM 3.98 0.99 15 28% 26 48% 13 24% 
A3 SS 4.57 1.41 10 19% 17 31% 27 50% 
 
Table 94: Matched-pair t-test for hypothesis 3: A3 LM & A3 PM (n = 54). 
  A3 LM A3 PM Difference t p(d.f=53) d 
Mean 3.44 3.98 0.54 2.08 
  
.042 
  
0.28 
S.D. 1.34 0.99 1.90 Small 
  A3 LM A3 SS Difference t p(d.f=53) d 
Mean 3.44 4.57 1.13 3.23 
  
.002 
  
0.44 
S.D. 1.34 1.41 2.57 Small 
  A3 PM A3 SS Difference t p(d.f=53) d 
Mean 3.98 4.57 0.59 2.15 
  
.036 
  
0.29 
S.D. 0.99 1.41 2.03 Small 
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Based on the above tables 92 to 94, one of the items were of statistical significance 
(p- value is greater 0.025). On this basis the researcher can accept the alternate 
hypothesis H1 for hypothesis 9, as the matched pair p-value for item 2 (0.02) in table 
95 was less than 0.025 which implies statistically significance. The three Performance 
Improvement Programmes are therefore not rated equally within organisations for their 
role in developing specific performance variables. There was practical significance for 
Cohen’s d for all three questions (Cohen’s d is greater than 20). 
Hypothesis 10 
 
This hypothesis sought to test whether the Performance Improvement Programmes 
were considered to be equally related to Organisational Performance Variables. 
H0: The three Performance Improvement Programmes have an equal relationship with 
organisational performance. 
H1: The three Performance Improvement Programmes do not have an equal 
relationship with organisational performance. 
Table 95: Inferential rankings for Section G items (n=54) 
 
 
Table 96: Inferential ranking of Section G (n=54) 
 
 
 
 
 
RANKING STATS - Descending              
Variables 
Compared 
Ranks   Difference Inference Significance 
Var.1 Var.2 Var.1 Var.2 n Mean S.D 
t-
value 
d.f 
p-
value 
Cohen's 
d 
Statistical Practical 
G1b G1c 1 1 54 0.13 0.67 1.41 53 .082 0.19 Not - 
G1b G1a 1 2 54 0.31 0.89 2.61 53 .006 0.36 Yes Yes 
Variable Rank 
Signif. 
Group 
n Mean SD 
G1b 1 1 54 6.09 1.10 
G1c 1 1 54 5.96 1.29 
G1a 3 2 54 5.78 1.14 
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Table 95 indicates that the differences between G1b and G1a are significant. The 
ranking also shows that G1b is perceived to have the strongest relationship with 
Organisational Performance. This item is related to Total Productive Maintenance. Six 
Sigma is ranked second and Lean Manufacturing third. The researcher can therefore 
accept the alternate hypothesis H1. Performance Improvement Programmes do not 
have an equal relationship with Organisational Performance. 
Non-responses may be due to the time required from the respondents in completing 
the questionnaire or issues with the web based browser used in collecting the survey 
responses. 
4.5 Open-Ended Question Thematic Analysis 
 
Section I of the research allowed for open-ended responses. These responses will be 
analysed for themes emanating from them. In total, in section I, question 1 had 32 
responses, question 2 had 33 responses and question 3 had 28 responses. 
4.5.1 Thematic analysis question I1 
 
Theoretical construct 1: There is a relationship between Performance Improvement 
Programmes and Organisational Maturity. 
This is supported by 93% of responses themed accordingly towards a positive 
interaction. 
Important supporting sub-themes; 
- Total Employee Involvement (45% of responses) 
- Roles and responsibilities (3.4% of responses) 
- HR and Finance Involvement (6.8% of responses) 
- Communication (3.4% of responses). 
 
Comments with regards to the interaction between Performance 
Improvement Programmes and Organisational Maturity? 
Response Theme 
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1. There is a clear correlation. There is a positive interaction 
between the variables. 
2. There must be communication 
throughout all levels of employees 
in the company. 
Communication is important for 
maturity in terms of the interaction 
3. Performance programmes are there 
to help the organisation in reaching 
the desired maturity level of the 
organisation and can compete with 
other organisations. 
There is a positive interaction 
between the variables. 
4. The maturity of the organisation 
depends on the skills that will be 
gained on those Performance 
Improvement Programmes. 
There is a positive interaction 
between the variables. 
5. Performance Improvement 
Programmes help to improve & 
heighten the level of maturity in the 
organisation. 
There is a positive interaction 
between the variables. 
6. Organisational maturity promotes 
and support levels of measurement 
and tracking in an organisation. 
There is a positive interaction 
between the variables. 
7. Introducing more Lean 
Manufacturing, Six Sigma and TPM 
from top management to floor level. 
Total Employee Involvement 
8. The improvement programmes have 
certain roles and steps to follow and 
may only be achievable and 
properly implemented if the 
organisation has the correct level of 
maturity. 
There is a positive interaction 
between the variables. 
9. The performance programmes will 
help the organisation to improve on 
its production performance. 
There is a positive interaction 
between the variables. 
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10. The interaction should include 
Finance for Organisational Maturity 
to better understand these concept 
methodologies in order to move 
forward together on performance 
improvement. 
There is a positive interaction 
between the variables. Finance 
involvement is important. 
11. If the organisation could use and 
apply the Performance 
Improvement Programmes and 
change its way of thinking (mind 
sets), there may be lots of 
improvements and better working 
conditions. We can have 
improvements in our organisations. 
There is a positive interaction 
between the variables. 
12. HR responsibility is to define clearly 
the roles and responsibilities of its 
organisation’s employees towards 
the organisation’s performance and 
objectives. The training needs of 
employees should be aligned to 
company needs. 
There is a positive interaction 
between the variables. HR 
department’s involvement is 
important to identify technical 
training needs towards 
organisational maturity. 
13. Performance Improvement 
Programmes help the operators to 
stay motivated. 
There is a positive interaction 
between the variables. Serves as 
motivation for employees. 
14. Performance Improvement 
Programmes definitely help 
organisational maturity. 
There is a positive interaction 
between the variables. 
15. If an organisation is driven by 
performance improvement and 
involves the shop floor operators in 
the process, then the organisation 
will be more stable and mature. 
There is a positive interaction 
between the variables. Total 
Employee Involvement. 
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16. Performance Improvement 
Programmes are good 
methodologies to improve effective 
performance for quality products. 
Reducing waste is highlighted to 
me, whether it’s time based or 
product. To lead with such an 
endeavour should create a willing 
aptitude to improve oneself for a 
continual minimal skill set 
evaluation. 
There is a positive interaction 
between the variables. 
17. Complete transparency between all 
levels. 
Transparency towards Total 
Employee Involvement. 
18. Performance Improvement 
Programmes are required for 
organisations to grow. 
There is a positive interaction 
between the variables. 
19. Performance improvement activities 
usually commence with some 
"expert" assistance, such as a 
consultant or other specialist. 
Organisational maturity emerges 
when there is no dependency on 
external experts for lessons learned. 
New techniques will still require the 
continued input of expertise. 
There is a positive interaction 
between the variables. Total 
Employee Involvement. 
20. First become brilliant at the basics 
(WCM management infrastructure) 
before you focus on something like 
Six Sigma.  Less mature 
organisations need constant 
assessments (audits) until they 
experience the results; the “buy in” 
will follow.  More mature = more 
There is a positive interaction 
between the variables. Total 
Employee Involvement. 
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ownership and “buy-in” from 
individuals and teams who are now 
"brilliant at the basics" (70-80% of 
losses removed).  Now you can 
focus on higher level programmes 
and tools like including Six Sigma in 
your FI pillar to target further losses 
and to identify opportunities for 
improvement (not loss based). 
21. With the adoption of the full TPS 
programme, concepts like 
systemized knowledge sharing and 
problem solving at shop floor level 
have helped the company mature 
towards being a performance based 
company. 
There is a positive interaction 
between the variables. Total 
Employee Involvement. 
22. Lean manufacturing encompasses 
all of the tools, including policy 
deployment. 
Not applicable. 
23. These programmes provide a 
formalised, stepped approach for all 
employees to improve their 
understanding and knowledge of 
processes, quality and equipment. 
They also promote 
interdepartmental activities, which 
further promote teamwork and 
common goals. 
There is a positive interaction 
between the variables. Total 
Employee Involvement. 
24. The Performance Improvement 
Programme allows the team 
members throughout the 
organisation to engage, creating 
energy and movement in line with 
There is a positive interaction 
between the variables. Total 
Employee Involvement. 
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company's vision and mission. 
Moreover, allowing employees to 
participate in an engineering field 
which excites the employee - not 
the case when a Performance 
Improvement Programme is not in 
an organisation. 
25. There needs to be clear alignment 
from the top of the house.  Gaps 
needs to be identified. 
There is a positive interaction 
between the variables. Total 
Employee Involvement. 
26. Change management culture. Not applicable. 
27. Performance Improvement 
Programmes improve organisational 
maturity as employees become 
focused on the company's goal, 
rather than on individual goals.  
Working together means the 
company strives, thereby securing 
better futures for its people. 
There is a positive interaction 
between the variables. Total 
Employee Involvement. 
28. Without organisational maturity 
(responsibility & accountability), 
sustainable improvement is not 
possible. 
There is a positive interaction 
between the variables. 
Responsibility and accountability. 
29. The Performance Improvement 
Programmes relationship differs 
with organisational maturity. Based 
on some of the programmes 
implemented at our organisation, 
there is positive and negative 
feedback. Some of the employees 
do not fully embrace the 
performance programmes. Support 
There is a positive interaction 
between the variables. Total 
Employee Involvement. 
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from a higher level will impact the 
organisational maturity criteria in 
question. 
30. When carrying out improvements it 
is important to include all levels 
affected to get the buy-in and build 
trust in the relationship, therefore 
leading to an overall growth in 
organisational maturity. 
There is a positive interaction 
between the variables. Total 
Employee Involvement. 
31. Performance Improvement 
Programmes are important, but it is 
more important that all levels in the 
organisation are involved in these 
programmes and understand the 
benefits of it.  Continuously seeking 
improvements should become 
second nature and this should be 
linked to improving the company for 
its survival, which leads to sustained 
jobs in the future. Once this is 
realised, organisational maturity will 
be achieved. 
There is a positive interaction 
between the variables. Total 
Employee Involvement. 
 
4.5.2 Thematic analysis question I2 
 
Theoretical construct 2: There is a relationship between Performance Improvement 
Programmes and Performance. 
This is supported by 83% of responses themed accordingly towards a positive 
interaction. Of the respondents, 7% were sceptical, requiring certain conditions to be 
met for successful and sustainable implementation for longer term results. 
Important supporting sub-themes: 
- Sustainability (45% of responses) 
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- Focused attention (temporary solution with 6.7% of responses) 
 
 
Comments with regards to the interaction between Performance 
Improvement Programmes and organisational performance? 
Response Theme 
1. There is a clear correlation. There is a positive interaction 
between the variables. 
2. The TPM, Lean and Six Sigma 
should be encouraged and be 
embraced by all relevant industries. 
Not applicable. 
3. Performance improvement 
programmes help improve the 
performance of the organisation. 
There is a positive interaction 
between the variables. 
4. With the Performance Improvement 
Programmes the organisation will 
be able to see if they company is 
doing well or not. 
There is a positive interaction 
between the variables. 
5. The performance of the 
organisation becomes more 
effective & efficient as it improves. 
There is a positive interaction 
between the variables. 
6. Performance improvements 
programmes promote training and 
up-skill the levels of performance. 
There is a positive interaction 
between the variables. 
7. To cut out defects, losses in 
company and increase in quality 
and efficiency. 
There is a positive interaction 
between the variables. Internal 
Quality improves. 
8. The programmes help the shop 
floor employees to understand that 
they have roles in the development 
of the organisation and in 
There is a positive interaction 
between the variables. Internal 
Quality improves. 
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improving production and reducing 
scrap. 
9. Organisational performance should 
be clearly based on Performance 
Improvement Programmes to up-
skill the knowledge and interaction 
increasing maturity. 
Not applicable. 
10. Overall Equipment Effectiveness 
plays a big role in the organisation 
because it helps you to understand 
the fields on which the organisation 
should concentrate, where it needs 
to improve and what is working out 
for the organisation. 
There is a positive interaction 
between the variables. 
11. Overall mind set of the organisation 
should be quality/ business 
orientated and top management 
should lead by example so as to 
affect its work force. 
There is a positive interaction 
between the variables. Internal 
Quality focus. 
12. If the performance has improved, 
the quality of the organisation’s 
output will improve. 
There is a positive interaction 
between the variables. 
13. These two are related. There is a positive interaction 
between the variables. 
14. When the improvement 
programmes are aligned with the 
organisation's mission and vision, 
performance will improve. 
There is a positive interaction 
between the variables. 
15. Organisational performance is 
based on target delivered at quality 
and time. All performance 
improvement programmes hone on 
either waste, variation, down time, 
There is a positive interaction 
between the variables. 
Organisational culture changes 
lead to performance improvement. 
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or common culture (this can be 
tricky). Importance and willingness 
to understand and appreciate skills. 
Lean Manufacturing can start this 
culture. Culture also stems from 
natural surroundings. 
16. It goes hand in hand with new 
training programmes, which 
increase the worker morale. 
There is a positive interaction 
between the variables. 
Performance improvement 
through high morale. 
17. Performance improvement 
programmes will automatically lead 
to increased organisational 
performance. 
There is a positive interaction 
between the variables. 
Performance improvement 
through high morale. 
18. Performance improvement 
programmes require an investment 
to generate the skills required. 
Organisation performance comes 
when the skills are put to effective 
use. This should not be a skills-for-
skills-sake approach. 
There is a positive interaction 
between the variables. 
Performance improvement 
through high morale. 
 
19. The key difference is the focus on 
sustainability to ensure sustained 
performance.  Most improvement 
programmes will provide results 
just because they facilitate focus, 
but they will not be sustainable.  
WCM ensures sustained 
performance through standards, 
people development and 
management infrastructure. 
There is a tentative difference 
between the variables. Focused 
effort does not ensure 
sustainability. 
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20. Monthly reporting of the BOS 
(Business Operating system) 
metrics are structured such that the 
organisation's annual improvement 
can be achieved through gradual 
and measurable improvements in 
performance, e.g. the productivity 
monthly targets are not constant, 
they increase by a certain margin 
towards the annual operating plan 
and thus improvement plans must 
be in place to ensure that we 
achieve this ever-increasing metric. 
There is a positive interaction 
between the variables.  
21. Lean/Performance Improvement 
Programmes are the foundation for 
your organisational performance if 
effectively tied to policy deployment 
programmes. 
There is a positive interaction 
between the variables.  
22. Improving up-time (TPM) and 
reducing waste (Lean) has a direct 
positive impact on improving 
performance. 
There is a positive interaction 
between the variables.  
23. The organisation performance will 
most definitely improve as the 
saying is true that "where one 
focuses his or her attention, he or 
she will see results". However, 
because of the combination of 
shared knowledge between all in 
the organisation on a technical 
level, the performance (results) will 
be in a positive direction, not a 
negative direction. The 
There is a positive interaction 
between the variables. Focused 
effort. 
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performance improvement 
programme will ensure 
organisational activity and focus on 
equipment and processes of the 
organisation, which may have not 
been the case before the 
performance improvement 
programme implementation. 
24. Most plants do not have tools for 
gathering and analysing data in 
order to make decisions or they 
have the tools but due to 
inadequate roles and 
responsibilities being defined, the 
data is not looked at. 
There is a tentative difference 
between the variables. Roles and 
responsibilities require review. 
25. Discipline and union interactions. Not applicable. 
26. Organisational performance 
improves with performance 
improvement programmes as 
employees strive towards 
continuous improvement. 
There is a positive interaction 
between the variables. 
27. A sustainable improvement 
programme is an indication of a 
high performing organisation with 
regards to performance. 
There is a positive interaction 
between the variables. 
Sustainability is required. 
28. Our organisation focuses more on 
organisational performance. The 
Performance Improvement 
Programmes have shown areas of 
improvement in the measurement 
of performance. The Performance 
Improvement Programmes have 
assisted in conducting actions to 
There is a positive interaction 
between the variables. 
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address issues related to 
organisational performance. 
29. Performance improvement 
programmes have a direct impact 
on the organisational performance 
linked to the specific KPIs.  
There is a positive interaction 
between the variables.  
30. The mind-set of the shop floor must 
be changed to show how 
programmes affect organisational 
performance.  Improving processes 
improves their work through better 
quality parts, fewer breakdowns 
and thus fewer problems, thereby 
improving their working life. 
There is a positive interaction 
between the variables. 
 
 
4.5.3 Thematic analysis question I3 
 
Theoretical construct 3: There is a relationship between Organisational Maturity 
Variables and Organisational Performance Variables. Over 88% of open-ended 
responses agreed that there was a positive interaction with Organisational Maturity 
and Organisational Performance. 
Important supporting sub-themes: 
- Roles and Responsibilities (11% of responses) 
- Organisational Culture (4% of responses) 
- Technical Skills and Development (15% of responses) 
- Leadership (4% of responses) 
- Communication (4% of responses) 
- Total Employee Involvement (7% of responses) 
- Finance and HR Involvement (4% of responses) 
- Empowerment (7% of responses). 
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Comments with regards to the interaction between 
organisational maturity and organisational performance? 
Response Theme 
1. There is a clear correlation 
in my experience. 
There is a positive interaction 
between the variables. 
2. The interaction between 
organisational maturity and 
organisational performance 
is that the performance of 
the organisation will rate 
the maturity level of the 
organisation. 
There is a positive interaction 
between the variables. 
3. As organisational maturity 
grows so the organisation’s 
performance will grow; it 
will eliminate the previous 
mistakes and come up with 
better strategies to improve 
performance. 
There is a positive interaction 
between the variables. 
4. The levels of maturity as 
well as performance 
integration improves. 
There is a positive interaction 
between the variables. 
5. Employee empowerment 
levels should be 
maintained all times to 
improve   performance. 
There is a positive interaction 
between the variables.  Employee 
empowerment is important. 
6. In organisational maturity 
there must be clear roles 
and targets as to what is 
There is a positive interaction 
between the variables. Roles and 
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expected. Organisational 
performance should share  
the same mentality of 
achieving goals set by 
company e.g. TPM 
responsibilities and clear goals 
(KPIs) are important. 
7. It helps the organisation to 
run for a long time and also 
produce good quality 
products in a short space of 
time 
Not applicable. 
8. The performance of the 
company is based on the 
integrity, trust and focus of 
top management and 
determines the future of a 
company’s core values. 
This brings forth maturity 
on a world class interaction 
for improved organisational 
performance. 
There is a positive interaction 
between the variables. Leadership is 
important. 
9. There should be direct 
communication and 
involvement between the 
top management and floor 
workers. Skills should be 
given to those in need and 
assessments and audits 
should be done to monitor 
the performances. 
There is a positive interaction 
between the variables. 
Communication, measurement and 
skills development are important. 
10. HR responsibility is to 
define clearly the roles and 
There is a positive interaction 
between the variables. HR 
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responsibilities of its 
employees towards the 
organisation’s performance 
and objectives. Also, 
training needs of 
employees should be 
aligned to company needs. 
involvement is important (Total 
Employee Involvement). 
11. Employee understanding of 
what is expected will 
automatically improve the 
organisation’s performance 
level. 
There is a positive interaction 
between the variables. Roles and 
responsibilities are important to aid 
employee understanding. 
12. Organisational maturity 
affects organisational 
performance directly. 
There is a positive interaction 
between the variables. 
13. When an organisation is 
mature enough to involve 
all stakeholders especially 
the shop floor operators in 
its improvement 
programmes, 
organisational performance 
will improve significantly 
There is a positive interaction 
between the variables. Total 
Employee Involvement is important. 
14. Organisational maturity 
includes accepting what is 
lacking in natural 
surroundings and adapting 
to a unique environment. In 
other words, an abundance 
of natural water has a 
unique effect on wellbeing 
There is a positive interaction 
between the variables. 
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that impacts the quality and 
efficiency of work. 
15. As the organisation 
improves so will its 
performance and maturity. 
There is a positive interaction 
between the variables. 
16. One follows the other. 
Clear policy deployment, 
KPIs, targets for 
improvement and the skills 
to execute improvements 
are the signs of a mature 
organisation that can effect 
improvements in 
performance. 
There is a positive interaction 
between the variables. 
17. Yes There is a positive interaction 
between the variables. 
18. The first two comments do 
state how an organisation 
matures towards being able 
to "naturally" perform to 
meet the annual operating 
plan targets. There is a 
clear link of how the 
organisation's targets are 
translated into shop floor 
targets that production 
personnel can relate to. 
There is a positive interaction 
between the variables. 
19. Developed associates’ 
drive for competitive 
organisations. 
There is a positive interaction 
between the variables. Technical 
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skills development is important for 
performance improvement. 
20. When everyone in the 
organisation knows what 
their roles and 
responsibilities are, have 
the understanding and 
knowledge to perform their 
work, as well as a culture of 
continuous improvement, 
then the organisational 
performance will improve. 
There is a positive interaction 
between the variables. Roles and 
responsibilities are important. 
21. The performance will 
improve as the organisation 
(employees) matures. The 
level of maturity will 
improve as the process 
knowledge though skill 
development increases; the 
focus moving away from 
target-driven thinking and 
focusing on equipment 
condition will improve 
organisational 
performance, which 
requires a high level of 
maturity amongst the 
organisation’s employees. 
There is a positive interaction 
between the variables. Skills 
development is important towards 
performance improvement. 
22. Mature plants might have 
the policies, processes and 
procedures when 
There is a tentative interaction 
between the variables. 
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compared to green plants, 
but tend to stagnate. 
23. Accountability Not applicable 
24. A high maturity is a critical 
component for increased 
performance. 
There is a positive interaction 
between the variables. 
25. This has been a major 
drawback area in the 
organisation. With 
empowerment comes 
responsibilities and 
ultimately the lower tier of 
employees request for an 
increase in their salary. 
This limits the level of 
empowerment and tasks 
the employees on the shop 
floor perform. 
There is a positive interaction 
between the variables. Skills 
development, empowerment and 
roles and responsibilities. 
26. As the organisation 
matures, there would be an 
automatic increase in 
performance as a result of 
a culture improvement 
between management 
levels as well as the 
increased level of skill 
capabilities of the 
employees of the 
organisation. 
There is a positive interaction 
between the variables. 
Organisational culture is important 
for performance improvement. 
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27. A mature workforce 
understands what 
organisation performance 
really means.  Not only 
increased parts produced 
and more profits made, but 
also longevity of the 
company, employment 
stability and growth of the 
company. 
There is a positive interaction 
between the variables. 
 
 
4.6 Concluding Remarks 
 
The results provided are now ready to be discussed in terms of satisfying the research 
objectives. From the results it is clear that Performance Improvement Programmes 
have a relationship with Organisational Maturity Variables. Conversely, there is an 
interaction where Organisational Maturity Variables can facilitate the success of 
Performance Improvement Programmes. Organisational Maturity Variables also have 
a relationship with Organisational Performance. The relationship between 
Organisational Performance and Performance Improvement Programmes is also 
positive. 
It is now important to discuss these results in the context of an implementation 
framework for Performance Improvement Programmes on the basis of these 
relationships. The success or failure of the performance programme may be 
determined by the organisational maturity profile of the organisation and also its 
current performance. 
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Chapter 5 – Conclusions and Recommendations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
309 
 
5.1 Introduction 
 
The results obtained through the research instrument support the conceptual 
framework proposed in Chapter 2 and 3. This framework, developed from the literature 
study, presumed a bi-directional relationship between Performance Improvement 
Programmes and Organisational Maturity Variables. The model also presumed a 
relationship between Organisational Maturity and Organisational Performance. 
The primary objective of this research was to establish the relationships between 
Performance Improvement Programmes, Organisational Maturity Variables and 
Organisational Performance Variables. This objective is important because, should 
the maturity profile of the organisation be deemed unsuitable, the objective of the 
programme will not be realised and the subsequent performance aspect will, as a 
result, not be improved upon. Organisational Maturity Variables can thus be viewed to 
be critically important to the performance of the organisation and this is supported by 
the results obtained from Section B of the research instrument. 
The relationship of Performance Improvement Programmes with Organisational 
Maturity Variables is positively supported through the results obtained from the 
research instrument Sections C through F. 
It has been established through the research that Output Performance is of greatest 
concern to automotive manufacturers. Equipment Availability was rated low in terms 
of current performance dimensions within factories. There is a link between Output 
Performance and Equipment Availability. The link relates to the fact that if the 
equipment is down, output would be lower at the end of the manufacturing shift. 
Although Output Performance as a dimension relates to the rate of work performed by 
the worker in this regard, without a working machine the rate of work is zero. 
Total Productive Maintenance was selected by respondents as the best approach to 
solve the current performance issues.  
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5.2 Research Objectives 
 
The results of the hypothesis testing provide insight into the relationships between the 
three constructs and their sub variables (figure 74 theoretical model confirmed). The 
objectives are linked to the hypotheses and demonstrate the relationships at both high 
level construct level and individual variable relationships. This allows for a more 
informed approach towards implementation through the understanding of whether 
there is a relationship between the variables under each construct. 
Organisational 
Maturity Variables 
 Performance 
Improvement 
Programmes
Lean Manufacturing (LM)
Six Sigma (SS)
Total Productive Maintenance (PM) 
Roles and 
Responsibil ities
Organisational 
Culture
Employee 
Empowerment
Integration
Training and 
Development
HR and Finance 
policy alignment to 
strategic goals
Standardisation
Systemisation
Measurement and 
tracking
Employee technical 
skills
Knowledge 
Management
Leadership and 
strategy
p <.0005 Chi Sq = 24.11
p <.0005 Chi Sq = 26.33
p <.0005 Chi Sq = 16.44
p <.0005 Chi Sq = 27.44
p <.0005 Chi Sq = 1.44
p <.0005 Chi Sq = 35.11
p <.0005 Chi Sq = 21.00
p <.0005 Chi Sq = 12.00
p <.0005 Chi Sq = 8.44
p <.0005 Chi Sq = 5.33
p <.0005 Chi Sq = 1.44
p <.0005 Chi Sq = 71.44
p <.0005 Chi Sq = 71.44
Communication
p <.024 Chi Sq = 7.44
p <.006 Chi Sq = 10.11
p <.030 Chi Sq = 7.00
p <.946 Chi Sq = 0.11
p <.001 Chi Sq = 14.11
p <.249 Chi Sq = 2.78
p <.066 Chi Sq = 5.44
p <.003 Chi Sq = 11.44
p <.135 Chi Sq = 4.00
p <.0005 Chi Sq = 17.33
p <.0005 Chi Sq = 16.78
p <.0005 Chi Sq = 27.44
p <.311 Chi Sq = 2.33
Internal Quality (IQ)
Equipment Availability (EA)
Output Performance (OP)
Organisational 
Performance 
Variables
Independent 
Variable
Moderating 
Variable
Dependant 
Variable
H5H1
H3
H6
H2 
and 4
 
Figure 74: Theoretical framework with relationships established at construct 
and sub-variable levels. 
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5.2.1 Primary research objective  
 
 
 
 
The primary research objective was to establish the relationships between the three 
constructs that formed part of the theoretical framework developed in Chapter 2. From 
the results obtained from hypothesis 1, 2 and 5, it can be concluded that there is a 
relationship between the constructs. The primary research objective has been satisfied 
and the resultant relationships established between the constructs can be used to 
inform implementation strategies. The results from hypotheses 1 and 2 also support 
secondary research objective 1. 
The results from Chapter 4 indicate through correlation and inference that there is a 
bi-directional flow between Performance Improvement Programmes and 
Organisational Maturity Variables. This relationship should be considered when 
establishing an integrated Performance Improvement Programme for organisations. 
Okhovat et al. (2012) indicate through their research the importance of understanding 
this relationship between the Performance Improvement Programme constructs and 
the Organisational Maturity Variables. The authors allude to higher implementation 
success through this understanding of the relationships between the variables and the 
possible amplification of the performance results achieved from the programmes. 
The use of the process maturity model and additional maturity variables defined 
through the literature reviewed would allow for enhanced implementation. Bititci, 
Garengo and Ates (2014) have shown through their study that there is no existing 
defined maturity model that can be applied to the decision making and planning 
processes when structuring the roll-out of these programmes. This may result in 
programme failure if the relationships are not considered between the strengths of the 
Performance Improvement Programmes and its ability to evolve with specific 
Organisational Maturity Variables. These maturity variables then play the role of a 
barrier to implementation (Vallas, 2003). 
The model proposed by Farsijani and Carruthers (1996) shows a supportive growth 
between the constructs of Performance Improvement Programmes and 
Establishing the relationships between Performance Improvement Programmes, 
Organisational Maturity Variables and performance. 
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Organisational Maturity Variables. The outcome of this research further supports the 
theory of a bi-directional evolutionary relationship between the constructs. 
Implementers are now able to link the intent of each programme from a primary 
objective perspective with the Organisational Maturity Variables that best serve the 
objectives, based on their relationships. 
Similarly, the construct relationships defined between Organisational Performance 
Variables and Organisational Maturity variables can also be used in the proposed 
implementation framework emanating from this research. The research has serviced 
the primary research objective through five secondary research objectives outlined in 
the paragraphs below: 
Secondary research objective 1 
-  Determine the relationship between Performance Improvement Programme 
objectives and Organisational Maturity Variables. 
The results established in Chapter 4 reflect a bi-directional relationship between the 
constructs of Performance Improvement Programmes and Organisational Maturity 
Variables. This may now be viewed as an important consideration not only in the 
selection of the Performance Improvement Programme, but also in the current state 
of Organisational Maturity Variables in the organisation.  
Mulder (2015) states that there is a definite need to formulate the relationships 
between organisational maturity and performance programmes. The models available 
to implementers lack the fundamental linkages and serve to establish the current state 
of maturity without due consideration for performance or programme integration 
(Lepmets, McBride and Ras, 2012). 
The research by Enaghani et al. (2009) leaves the opportunity for future research to 
establish the relationships between Performance Improvement Programmes and 
Organisational Maturity variables. Antony (2006) supports secondary research 
objective 1 by alluding to the need for different programmes to be used based on the 
maturity within organisations. The understanding of how each variable identified 
relates back to the specific Performance Improvement Programme is pertinent due to 
the fact that it has been shown through this research that Organisational Maturity 
variables also have a relationship with Organisational Performance Variables. This 
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interlinked set of relationships can be seen crucial in the integration strategy deployed 
from a tool and technique application basis. 
This research has now shown that there is a relationship, but that the relationship 
differs between each Performance Improvement Programme and the respective 
identified Organisational Maturity Variables. The importance of this differential in 
relation tospecific performance programmes and maturity leads to the proposed new 
integration framework. Should a programme be selected where there is a low 
correlation to the problematic areas of maturity? 
The answer lies with maturity variables that have a relationship with performance 
(Dijkman et al., 2015). If a programme is selected that does not have a notable 
relationship with maturity, and these maturity variables are known to have a 
relationship with performance (specific performance variables), then the assertion 
could be made that the programme’s implementation and effect on performance is 
placed at risk. The differing levels of association between the performance 
programmes and maturity can allow for integration; high levels of association may 
utilise elements of that specific Performance Improvement Programme to allow for the 
evolutionary development of the programme’s objectives and maturity. Ultimately, this 
would lead to improved performance. 
Table 97, below, focuses on the top five maturity variables affecting Performance 
Improvement Programmes. Although all variables show a correlation, a focus on the 
most associated variables would allow for better understanding of the relationships. 
An in depth review of the variable relationships by programme is given in figure 75. 
Table 97: Performance Improvement Programme correlations with top five 
maturity variables. 
Lean Manufacturing Six Sigma TPM 
1. Systemisation 1. Measurement and 
tracking 
1. Employee technical skills 
2. Organisational culture 2. Systemisation 2. Training and development 
3. HR and finance policy 
alignment 
3. Integration 3. Employee empowerment 
4. Standardisation 4. Standardisation 4. Roles and responsibilities 
5. Communication 5. Employee empowerment 5. Leadership and strategy 
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Lean Manufacturing has been shown, through the literature, to have a relationship with 
culture and a robust systems orientation to improve flow (Okhovat et al. 2012). The 
use of computerised systems, data collection and team communication protocols 
through small group activities requires that maturity be established as the programme 
is implemented. The integration of HR and Finance is important from a strategic 
perspective and to support the objectives of the programme. Lean Manufacturing 
systems, such as Just in Time, have a relationship with working capital investment 
(Kasul et al., 1997). Staff hiring and training programmes may require HR involvement 
to specify the job content and deploy the relevant human capital to ensure effective 
roll-out of these types of Lean Manufacturing initiatives. 
Lean Manufacturing utilises 5S to clear the area in order to identify the waste elements. 
This is considered a key programme feature and therefore has a relationship with 
culture development. If the culture is not conducive to change, the application of 5S 
may be unsuccessful from a results and sustainability perspective (Vallas, 2003). 
Six Sigma requires detailed data collection for the Define and Analysis phase that 
forms part of its programme architecture (Bozdogan, 2010). This also requires the 
application of systems and integration of people from other departments to ensure the 
correct problem is identified and analysed. The use of statistical software is often 
required and this links up with the systemisation aspects as well as measurement 
system analysis to validate data collection. Since the primary focus of this programme 
has been established to be variation reduction, it would make sense to have systems 
that track variation inter-departmentally. This fuses in some respects the top three 
maturity variables as a joint objective or requirement for the programmes successful 
implementation. 
If the organisation has an Equipment Availability issue and a TPM programme is being 
considered, either as an overarching system in integrated implementation or as a 
standalone implementation, specific Organisational Maturity Variables must be 
considered. As shown through the literature review and supported by this research, 
due consideration to employee technical skills and empowerment is vital for 
programme success (Ahmed et al., 2004). 
The results of the study and the literature underpinning the construct relationship 
between Organisational Maturity Variables and specific Performance Improvement 
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Programmes shows a varied relationship. It is now understood that there is a 
relationship and it can be stated that this relationship should be considered when 
deciding on a programme to improve performance. It should also be considered when 
planning the implementation framework for the organisation in question. 
As the results indicate from this research, maturity variables have a specified 
relationship to each programme. The priority and significance of the relationships in 
terms of which maturity variables to consider during the different phases of 
implementation is critical. The importance can be related to the success of 
implementation in converting organisational maturity from a barrier to an enabler.  
Figure 75 shows the Organisational Maturity Variable relationships for each specific 
Performance Improvement Programme.  
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Lean Manufacturing 
(LM)
Roles and 
Responsibilities
Organisational 
Culture
Employee 
Empowerment
Integration
Training and 
Development
HR and Finance 
policy alignment 
to strategic goals
Standardisation
Systemisation
Measurement 
and tracking
Employee 
technical skills
Knowledge 
Management
Leadership and 
strategy
28% of responses, p 
<.0005 Chi Sq = 24.11
26% of responses, p 
<.0005 Chi Sq = 26.33
44% of responses, p 
<.0005 Chi Sq = 16.44
20% of responses, p 
<.0005 Chi Sq = 27.44
35% of responses, p 
<.0005 Chi Sq = 1.44
22% of responses, p 
<.0005 Chi Sq = 35.11
39% of responses, p 
<.0005 Chi Sq = 21.00
44% of responses, p 
<.0005 Chi Sq = 12.00
41% of responses, p 
<.0005 Chi Sq = 8.44
48% of responses, p 
<.0005 Chi Sq = 5.33
26% of responses, p 
<.0005 Chi Sq = 1.44
13% of responses, p 
<.0005 Chi Sq = 71.44
30% of responses, p 
<.0005 Chi Sq = 71.44
Communication
Six Sigma (SS)
Roles and 
Responsibilities
Organisational 
Culture
Employee 
Empowerment
Integration
Training and 
Development
HR and Finance 
policy alignment 
to strategic goals
Standardisation
Systemisation
Measurement 
and tracking
Employee 
technical skills
Knowledge 
Management
Leadership and 
strategy
9% of responses, p 
<.0005 Chi Sq = 24.11
9% of responses, p 
<.0005 Chi Sq = 26.33
7% of responses, p 
<.0005 Chi Sq = 16.44
13% of responses, p 
<.0005 Chi Sq = 27.44
26% of responses, p 
<.0005 Chi Sq = 1.44
7% of responses, p 
<.0005 Chi Sq = 35.11
6% of responses, p 
<.0005 Chi Sq = 21.00
11% of responses, p 
<.0005 Chi Sq = 12.00
15% of responses, p 
<.0005 Chi Sq = 8.44
26% of responses, p 
<.0005 Chi Sq = 5.33
35% of responses, p 
<.0005 Chi Sq = 1.44
0% of responses, p 
<.0005 Chi Sq = 71.44
7%, of responses, p 
<.0005 Chi Sq = 71.44
Communication
TPM (PM)
Roles and 
Responsibilities
Organisational 
Culture
Employee 
Empowerment
Integration
Training and 
Development
HR and Finance 
policy alignment 
to strategic goals
Standardisation
Systemisation
Measurement 
and tracking
Employee 
technical skills
Knowledge 
Management
Leadership and 
strategy
63% of responses, p 
<.0005 Chi Sq = 24.11
65% of responses, p 
<.0005 Chi Sq = 26.33
48% of responses, p 
<.0005 Chi Sq = 16.44
67% of responses, p 
<.0005 Chi Sq = 27.44
39% of responses, p 
<.0005 Chi Sq = 1.44
70% of responses, p 
<.0005 Chi Sq = 35.11
56% of responses, p 
<.0005 Chi Sq = 21.00
44% of responses, p 
<.0005 Chi Sq = 12.00
44% of responses, p 
<.0005 Chi Sq = 8.44
26% of responses, p 
<.0005 Chi Sq = 5.33
39% of responses, p 
<.0005 Chi Sq = 1.44
87% of responses, p 
<.0005 Chi Sq = 71.44
63% of responses, p 
<.0005 Chi Sq = 71.44
Communication
 
Figure 75: Secondary research objective 1 showing the relationships between each Performance Improvement Programme 
and Organisational Maturity Variables. 
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Secondary research objective 2 
- Determine the Performance Improvement Programme objective that would 
make the greatest contribution for South African firms based on the links with 
organisational maturity. 
In order to satisfy secondary research objective 2, an understanding of which 
Organisational Performance Variables were of greatest concern was required for each 
Performance Improvement Programme.  
Through the understanding of this relationship with each Performance Improvement 
Programme, a linkage through the proposed framework to follow in this chapter can 
be made. The primary objective of each programme and its relationship with the 
Organisational Maturity Variables would lead to enhanced performance results. 
Hypothesis 10 results indicated that the Performance Improvement Programmes do 
not have an equal relationship with Organisational Performance Variables. The 
rankings according to respondents as gauged against their performance issues and 
the primary objectives of each programme are as follows: 
1. Total Productive Maintenance (Equipment Availability) 
2. Six Sigma (Variation Reduction) 
3. Lean Manufacturing (Flow and Output Optimisation) 
Hypothesis 9 results also indicated that the Performance Improvement Programmes 
are not equal in their ability to satisfy specific performance issues. Organisations had 
different performance issues and there was no statistical significance to infer that the 
three Organisational Performance Variables differed in terms of importance. 
Pesic (2012) and Thomas et al. (2006) have demonstrated through their research the 
need for the relationship linkages between the three constructs contained in this 
research. Once an understanding is gained on the performance and maturity levels 
within an organisation, decisions can be made as to the Performance Improvement 
Programme based on its objective to service maturity and performance. 
In terms of current performance issues, Equipment Availability had the highest 
potential for improvement.  Total Productive Maintenance and its focus on Equipment 
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Availability can therefore be viewed to have the greatest potential to remedy the 
current performance issues among South African firms.  
The relationships between the performance variable (Equipment Availability) and the 
Performance Improvement Programme should be considered in the context of the 
relationship each construct has with maturity. The relationship considerations to 
amplify the results obtained from TPM are shown in figure 76. 
TPM (PM)
Roles and 
Responsibilities
Organisational 
Culture
Employee 
Empowerment
Integration
Training and 
Development
HR and Finance 
policy alignment to 
strategic goals
Standardisation
Systemisation
Measurement and 
tracking
Employee technical 
skills
Knowledge 
Management
Leadership and 
strategy
63% of responses, p <.0005 
Chi Sq = 24.11
65% of responses, p <.0005 
Chi Sq = 26.33
48% of responses, p <.0005 
Chi Sq = 16.44
67% of responses, p <.0005 
Chi Sq = 27.44
39% of responses, p <.0005 
Chi Sq = 1.44
70% of responses, p <.0005 
Chi Sq = 35.11
56% of responses, p <.0005 
Chi Sq = 21.00
44% of responses, p <.0005 
Chi Sq = 12.00
44% of responses, p <.0005 
Chi Sq = 8.44
26% of responses, p <.0005 
Chi Sq = 5.33
39% of responses, p <.0005 
Chi Sq = 1.44
87% of responses, p <.0005 
Chi Sq = 71.44
63% of responses, p <.0005 
Chi Sq = 71.44
Communication
 
Figure 76: The relationship between TPM and Organisational Maturity Variables. 
From figure 76, the focal points for consideration in terms of Organisational Maturity 
Variables are employee technical skills, training and development and empowerment 
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of employees. The evolution of these variables through the introduction of TPM must 
be considered a priority during the implementation stages in order to have the desired 
results towards improved Equipment Availability. 
Secondary research objective 3 sought to determine if there is a relationship between 
Organisational Maturity Variables and Organisational Performance Variables. 
The research conducted by Tarhan, Turetken and Hajo (2015) have shown that 
Organisational Maturity variable improvement leads to Organisational Performance 
Variable improvement. The next steps taken in this research was to show the different 
variable inter-relationships. 
Secondary research objective 3 
- Establish if there is a relationship between Organisational Maturity Variables 
and Organisational Performance Variables. 
The results from chapter 4 supported the construct flows between Organisational 
Maturity Variables and Organisational Performance Variables (hypotheses 5 and 6). 
The results from Hypothesis 5 provided insight into the relationship between maturity 
and performance. There was a difference in the relationship established at the sub-
variable levels and a confirmation of the relationship between the constructs as 
expressed in Chapter 4.  
The results of this research objective can be used in the implementation framework. 
Implementers of improvement programmes can use the results as a strategy to isolate 
maturity variables on the basis of the relationship they have with their performance 
issues. Through a better understanding of how each maturity variable is related to the 
individual performance variables, an approach to implementation can be tailored 
focussing on where these relationships are most pertinent. The end result is an 
amplified performance result due to a more streamlined focus on the performance 
concern and maturity variables. 
The most prominent performance variable currently affecting the firms that took part 
in the research study was established to be Output Performance.  
Secondary research objective 4 
- Establish the leading performance concerns of Eastern Cape manufacturers. 
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Although Equipment Availability had the most potential for improvement, the issues 
emanating from output performance can be linked to Equipment Availability in some 
instances. When considered in isolation to other performance variables, Output 
Performance can include issues such as poor labour efficiency, equipment issues, 
unbalanced lines, material supply issues and other flow concerns. 
Hypotheses 7 and 8 were tested to satisfy this research objective. The results showed 
that not all performance variables were rated the same in organisations. A reflection 
on the descriptive statistics for this objective showed that ranking of performance 
variables were as follows: 
- Output Performance 
- Internal Quality 
- Equipment Availability 
Lean Manufacturing has the Output Performance Variable (flow) as its primary 
objective. This programme could therefore be the overarching programme selected to 
improve the performance in this area. Research conducted by Amin and Karim (2011) 
has shown that Performance Improvement Programmes are designed to effect 
changes to maturity and subsequently performance. A deeper understanding of what 
the current performance issues are would allow for a broader strategy to be developed 
for South African manufacturers that harnesses scale and scope economies to focus 
on each specific area of performance deficiency, starting with the most urgent 
performance issue. 
Once the performance issues are known, and the relationship with Organisational 
Maturity Variables established in the organisation, the proposed framework emanating 
from this research can integrate the specific Performance Improvement Programmes. 
The tools and techniques from the programmes can evolve performance through the 
moderating Organisational Maturity Variables. 
In terms of secondary research objective 5, the results from Chapter 4 allowed for the 
categorisation of Organisational Maturity Variables and the three Organisational 
Performance Improvement Variables. 
Secondary research objective 5 
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- Establish the defined Organisational Maturity Variables that moderate specific 
Organisational Performance Variables such as Internal Quality, Output 
Performance and Equipment Availability. 
The results show a varied relationship between maturity variables and the variables 
for performance. This is another consideration when planning the implementation of 
programmes geared at improving a specific area of performance. 
The research affords through the results from the research instrument a pattern of 
Organisational Maturity Variables that are related to performance. The research goes 
a step further and expounds on this relationship by showing the relationships between 
each Organisational Performance Variable and Organisational Maturity Variables.  
This provides further depth to the decision making for programme selection when 
reviewing the performance correlation with organisational maturity. 
At the construct level the following five Organisational Maturity Variables have been 
shown to be highly correlated with performance: 
- Employee technical skills 
- Systemisation 
- Measurement and tracking 
- Integration 
- HR and Finance policy alignment 
Figure 77 below shows the relationships at a sub variable level for all the 
Organisational Performance Variables and Organisational Maturity Variables.
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Roles and 
Responsibilities
Employee 
Empowerment
Integration
Training and 
Development
Communication
HR and Finance 
policy alignment
Standardisation
Systemisation
Measurement and 
tracking
Employee technical 
skills
Knowledge 
Management
Strategic vision and 
mission deployment
Internal Quality (IQ)
30% of responses, p <.024 
Chi Sq = 7.44
22% of responses, p <.006 
Chi Sq = 10.11
31% of responses, p <.946 
Chi Sq = 0.11
20% of responses, p <.001 
Chi Sq = 14.11
43% of responses, p <.249 
Chi Sq = 2.78
33% of responses, p <.066 
Chi Sq = 5.44
30% of responses, p <.003 
Chi Sq = 11.44
44% of responses, p <.135 
Chi Sq = 4.00
26% of responses, p <.0005 
Chi Sq = 17.33
24% of responses, p <.0005 
Chi Sq = 16.78
20% of responses, p <.0005 
Chi Sq = 27.44
35% of responses, p <.311 
Chi Sq = 2.33
Organisational 
Culture
28% of responses, p <.030 
Chi Sq = 7.00
Roles and 
Responsibilities
Employee 
Empowerment
Integration
Training and 
Development
Communication
HR and Finance 
policy alignment
Standardisation
Systemisation
Measurement and 
tracking
Employee technical 
skills
Knowledge 
Management
Strategic vision and 
mission deployment
Output Performance (OP)
50% of responses, p <.024 
Chi Sq = 7.44
54% of responses, p <.006 
Chi Sq = 10.11
35% of responses, p <.946 
Chi Sq = 0.11
57% of responses, p <.001 
Chi Sq = 14.11
33% of responses, p <.249 
Chi Sq = 2.78
46% of responses, p <.066 
Chi Sq = 5.44
54% of responses, p <.003 
Chi Sq = 11.44
33% of responses, p <.135 
Chi Sq = 4.00
59% of responses, p <.0005 
Chi Sq = 17.33
59% of responses, p <.0005 
Chi Sq = 16.78
13% of responses, p <.0005 
Chi Sq = 27.44
24% of responses, p <.311 
Chi Sq = 2.33
Organisational 
Culture
50% of responses, p <.030 
Chi Sq = 7.00
Roles and 
Responsibil ities
Employee 
Empowerment
Integration
Training and 
Development
Communication
HR and Finance 
policy alignment
Standardisation
Systemisation
Measurement and 
tracking
Employee technical 
skills
Knowledge 
Management
Strategic vision and 
mission deployment
Equipment Availability (OP)
20% of responses, p <.024 
Chi Sq = 7.44
24% of responses, p <.006 
Chi Sq = 10.11
33% of responses, p <.946 
Chi Sq = 11.00
22% of responses, p <.001 
Chi Sq = 14.11
24% of responses, p <.249 
Chi Sq = 2.78
20% of responses, p <.066 
Chi Sq = 5.44
17% of responses, p <.003 
Chi Sq = 11.44
22% of responses, p <.135 
Chi Sq = 4.00
15% of responses, p <.0005 
Chi Sq = 17.33
17% of responses, p <.0005 
Chi Sq = 16.78
67% of responses, p <.0005 
Chi Sq = 27.44
41% of responses, p <.311 
Chi Sq = 2.33
Organisational 
Culture
22% of responses, p <.030 
Chi Sq = 7.00
 
Figure 77: Secondary research objective 5 showing the relationships between each maturity variable and the respective 
Organisational Performance Variable. 
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5.3 Knowledge Contribution to Subject Matter 
 
The selection of Performance Improvement Programmes are traditionally expected to 
yield early results and at a low cost (Mazumdar, 2012). As determined from the 
literature study, the selection of these programmes are often not linked to the expected 
performance results.  
The subject matter is now expanded by having a better understanding of the 
relationships between the three main constructs viz. Performance Improvement 
Programmes, Organisational Maturity Variables and Organisational Performance 
Variables. Organisations may now select programmes that can evolve with 
organisational maturity where they are weak and establish performance gains with a 
greater insight into possible maturity impediments.  This missing link in the chain 
towards continuous improvement requires much further study in terms of causality, 
however the results obtained here may be suitable to companies that wish to embark 
on a performance improvement related exercise and don’t understand which, or how 
their firms’ Organisational Maturity Variables could impede the expected results. 
The resultant failure of Performance Programmes may be mitigated and the 
development of an integrated implementation framework would serve to bolster 
performance results as asserted through the theoretical framework established 
through this research. 
 
5.3.1 New knowledge to the adoption of a Performance Improvement 
Programme 
 
Secondary research objective 1 identifies maturity concerns that must be factored in 
the organisational discussions on which programme to select based on their maturity. 
The focus should now be on selecting techniques and tools based on the relationships 
with maturity and performance. Organisations can identify their maturity profiles as 
they relate to the Organisational Performance Variables and also as they relates to 
the Performance Improvement Programme. 
A decision should then be taken on whether the outcome of the performance 
programme is best suited to the Organisational Performance Factor most affected.  
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5.3.2 Linking of Organisational Performance to a suitable Performance 
Improvement Programme 
 
A better understanding is now gained as to which programme is best suited, based on 
its intended outcome. Although there are various literature sources that provide solid 
advice, this research now illuminates the decision on the basis of what Eastern Cape 
automotive manufacturers have experienced. Secondary research objective 2 and 4 
outlines this contribution and identifies Total Productive Maintenance as having the 
greatest contribution towards performance. 
What is also known is that Organisational Maturity Variables have a significant 
correlation Total Productive Maintenance. This leads it to be being the programme 
most at risk of failure, yet TPM has the greatest ability (based on primary objectives 
and techniques) towards establishing Equipment Availability gains. 
 
5.3.3 Understanding the relationships of the Organisational Maturity 
Variables, Performance Improvement Programmes and Performance 
 
Secondary research objectives 1 to 5 provide deeper insight into how Organisational 
Maturity Variables through their relationships with the Performance Improvement 
Programmes can either facilitate or act as a barrier to programme execution. 
This may provide a cautionary approach to implementation especially when the 
maturity profile shows which maturity variables are low (barriers). The approach may 
then focus on developing these areas of performance to amplify implementation 
activity results and therefore performance. 
 
5.4 Programme Selection and Implementation Framework  
 
The selection of programme should be based on Organisational Maturity Variables 
and also on the Organisational Performance Variables most affected. 
1. The researcher proposes an overall implementation framework (figure 78) that 
establishes the current performance gaps based on the three input variables 
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(Internal Quality, Equipment Availability and Output Performance). This should 
be based on sound data collection methods and a Six Sigma measurement 
analysis should be conducted to ensure the accuracy of appraiser and 
measurement instruments. A decision process preceding the selection of the 
overarching programme is available through figure 79. 
2. A profile of the Organisational Maturity Variables’ relationship with 
performance. This may be established through the questionnaire that forms part 
of this research (Section B). This will be expanded to an easy-to-use Microsoft 
Excel based scoring sheet for immediate maturity profile results calculations 
(figure 80-82). 
3. A review of the Performance Improvement Programme that relates to 
organisational maturity variables the most. (This would depend on the 
performance issue, however the research has shown that the general common 
tools make the greatest contribution, followed by Total Productive 
Maintenance). 
4. A review of the Performance Improvement Programme that improves the 
Organisational Performance Variables the most. TPM develops Equipment 
Availability the most, Six Sigma on variation and Lean on flow. This has been 
established through the various literature sources consulted and the results of 
this research study. 
5. Select the tools from the selected Performance Improvement Programme that 
would not only focus on the current maturity profile weaknesses identified in 
point 2, but also the Organisational Maturity Variables that impeded 
Performance Improvement Programmes the most. Integrate these tools and 
techniques. This is expressed in figure 83 and 84. The managerial implications 
are discussed in table 98.
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Rank the organisations 
13 Maturity Variables
Rank the organisations 
performance variables
Maturity Rankings 
(Profile) established
1
2
Step 1 and 2:
Data Collection and Ranking of Organisational Performance Variables and 
Organisational Maturity Variables
Top performance issues 
identified and quantified
Decsision Process 
Applied
1
2
3
Internal Quality
Equipment Availability
Output Performnace
Overarching Performance Improvement 
Programme Selection
1
2
3
Six Sigma – DMAIC Process 
Total Productive Maintenance – 12 Step 
Deployment Process 
Lean Manufacturing – PDCA  
Integration Process Based on 
Maturity Profile
Step 4:
Integrate the unique Performance 
Programme tools and techniques with 
the general tools and techniques
Step 3:
Link the programme specific elements based on its relationship to organisational 
maturity
Maturity Profile that uses the relationship that 
links best to the Performance Improvement 
Programme
Figure 79
Figure 80-
82
Generic Performance Improvement 
Programme Technques
Step 5:
Apply generic tools then unique tools 
and techniques to the related maturity 
variables to amplify results
Application of techniques based 
on ranked Organisational Maturity 
Variables using Overarching 
Programme structure
Generic Tools and Techniques
Unique Performance Programme 
Tools and Techniques
Figure 83 and 
84
Application of data collection tools and techniques including 
production studies, Value Stream Mapping and an 
understanding of the voice of the customer (critical to 
quality). The use of the SIPOC framework is also useful at this 
stage. 
 
Figure 78: A framework for implementation on the basis of Organisational Maturity Variables and Organisational 
Performance Variables.
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Figure 79: Performance Improvement Programme selection and integration 
element of proposed implementation framework. 
1. What is the 
performance 
related factor most 
affected?
2. What is the 
organisations maturity 
weaknesses as it relates to 
performance?
3. Which performance 
programme correlates with the 
organisations maturity profile the 
most?
5.Does this performance 
improvement programme focus 
on the performance related issue 
to the extent required?
Decision
Yes
No
6.Select the performance improvement 
programme that correlates with maturity 
variables that would result in required 
improved performance
7.1  Focus on implementing the tools that relate 
with the weakest maturity variables first. 
Review against the current 
matuirty profile
 Equipment Availability
 Internal Quality
 Output Performance
7.2 Integrate across programmes and select 
the tools and techniques that would bolster 
maturity in line with the performance gap
 
5.4.1 Excel-based Performance Improvement Programme Impact Quick 
Assessment 
 
The researcher has developed a “Quick Summary Maturity Assessment”, using 
Microsoft Excel, which automates the selection of the overarching Performance 
Improvement Programme when integrating. The assessment is based on the research 
instrument. The assessment receives inputs based on performance constraints 
related to the three input variables. It also allows the assessor to rate the current level 
of maturity to establish a maturity based profile. 
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Based on the cumulative inputs, the Excel-based tool, through a logical test against 
the results from the main research-based survey, provides a profile of the contribution 
of the three Performance Improvement Programmes. The assessment tool requests 
information pertaining to the input variables of performance. Users are expected to 
have gained knowledge quantitatively through production studies of their current 
performance state as required through the Overall Equipment Effectiveness metric. 
Figure 80: Performance related question for the Performance Improvement 
Programme Assessment Tool of the proposed implementation framework. 
 
Similar to the survey instrument, only more simplified, the assessment tool requests 
the information pertaining to the opinion of the current state of maturity within the 
organisation. A rating for each maturity variable links up to the survey results for 
Section B. This allows the assessment tool to determine which programme is best 
suited to improve the maturity aspect and thus the performance of the organisation. 
Figure 81: Maturity profile assessment example linked to the influence of the 
Performance Improvement Programme. 
 
 
Internal Quality Equipment Availablity
Output 
Performance
1.Please select the performance input variable most affected in your organisation: 1
Place a "1" in the appropriate box
Strategic Performance Programme Impact Assessment
2.Please rate the maturity factors in your organisation
Place a "1" for low, "2" for medium and a "3" for excellent
Rating
1. Leadership 2
2. Roles and responsibilities 1
3. Organisational culture 1
4. Employee empowerment levels 1
5. The link between performance deliverables and strategy 1
6. Training and development of employees 3
7. Internal shop floor communication 3
8. Finance and HR policies and practices 3
9. Standardisation of processes, visual controls and job instruction 3
10.Support systems (ERP, ISO, Production tracking systems etc.) 3
11. Measurement and tracking of performance 3
12. Employee technical skills  (maintenance and equipment knowledge) 1
13. Knowledge sharing approach from experts to the shop floor 1
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A pivot table is then calculated to sum up the performance programme data calculated 
through the Excel programme. This provides a percentage split between the 
programmes in terms of their expected contribution. The contribution is linked to both 
maturity and performance profiles of the organisation. 
Figure 82: Impact rating pivot table example for the Microsoft Excel based 
assessment. 
 
5.5 Programme Integration for Proposed Framework 
 
Programme integration should take place after the overarching Performance 
Improvement Programme has been selected on the basis of performance. The use of 
general tools should then be applied to promote specific maturity areas. The 
programme unique tools can be applied to evolve with maturity in the areas where the 
correlations are the highest. The use of the Performance Improvement Programme 
tools expressed in this research are not exhaustive and should serve as a guide for 
the inclusion of tools as part of the programme operating methodology where it is 
practical. 
Figure 86, below, proposes an integration approach to link maturity levels first towards 
the desired performance outcome expected. There are various inter-linkages not only 
between the tools and the Organisational Maturity variables but in some instances the 
tools practically complement each other. This should also be considered, where some 
synergies exist.
Row Labels
Count of 
Programme 
Relative % Contribution 
Towards Performance 
Improvement
Lean Manufacturing 4 29%
Six Sigma 2 14%
TPM 8 57%
Grand Total 14 100%
Performance Programme Impact Rating
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Figure 83: Performance Improvement Programme tools and maturity integration map for the proposed framework. 
Employee skill levels
Systemisation of processes and 
procedures
Performance measurement and 
tracking
HR and Finance policy alignment to 
strategic goals
Knowledge sharing Standardisation
Training and development 
practices
Roles and responsibilities
Leadership - Strategic vision and 
mission deployment
Visual Management Tools 
and Techniques (including 5S 
and progress boards)
Communication structures
Clear Key Performance Indicators 
for Improvement Projects
Total Employee Involvement 
– TPM Unique Concept
Standardised Work
Automated OEE and ERP  
Systems
Small group activities and 
dedicated project teams 
(TPM, Lean and Six Sigma 
with varying degrees of 
required team knowledge)
Andon Visual Factory (Quick 
Response Systems)
Empowerment
Blue Blocks = Organisational Maturity 
Factor
Equipment conditioning through 
operator led maintenance – TPM 
Unique Concept
Operator led monitoring and 
evaluation of equipment – TPM 
Unique Concept
Development of standards 
for equipment conditioning – 
TPM Unique Concept
KANBAN/JIT Supply Systems
Lean Manufacturing Unique 
Concept
Workload balancing through takt time (time 
studies, value stream mapping etc. may be 
applied)
Lean Manufacturing Unique Concept
Project financial impact assessments
Six Sigma Unique Concept
Culture
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Table 98: The links between Performance Improvement Programme techniques 
and Organisational Maturity Variables. 
Maturity Variable Performance Programme Implication 
Employee technical 
skills 
- The application of the autonomous maintenance concept yields the 
most gains for the development of technical skills. The programme 
focusses on shifting knowledge to the operator towards 
improvement in Equipment Availability, Internal Quality and Output 
Performance. 
Knowledge 
management 
- Standardised work, One-Point Lessons (TPM tool set) and relay 
training all serve as a means to illuminate the critical knowledge 
requirements for the job. 
- Small group activities through the improvement programmes also 
allow for knowledge sharing between team members. This 
promotes the maturity of the organisation in ensuring cross-skilling 
takes effect at this level as well. 
Training and 
development 
- The structures of Performance Improvement Programmes 
recognise training and development as key drivers towards 
performance enhancement. A training needs analysis precedes the 
execution to identify skills gaps both technically and in terms of the 
programme tools and techniques. 
- Training should be focused and allow for an objectives-based 
approach. A “learning by doing” and relay training concept requires 
empowerment and a cultural shift. This also links with knowledge 
management throughout the organisation. 
Employee 
empowerment 
- The empowerment of employees can serve towards culture 
development and allow for performance gains to be made implicitly 
driving continuous improvement. The sense of process ownership 
also serves as a motivator towards improving performance. This is 
necessary during programme implementation, such as rolling out 
Kaizens improvements and autonomous maintenance activities, as 
an example. 
Roles and 
responsibilities 
- Clarity on the roles and responsibilities gives direction and supports 
empowerment. With clear roles and responsibilities, employees 
know their functional requirements and can therefore execute 
accordingly. 
- Workload balancing allows for streamlined processes and a 
reduction in overburden allowing employees to execute the 
necessary functions to the required levels. 
Leadership and strategy - Performance Improvement Programmes commence with Key 
Performance Indicator development and goal alignment throughout 
the organisations functions. This supports a cascading down of 
strategic objectives and allows for an integrated approach towards 
the achievement of the company’s performance targets. 
Communication - Visual management, performance communication boards, Andon 
systems, standardised work and small group activities all serve to 
bolster communication on specified issues. They also serve as a 
means to track progress and prioritise key issues throughout the 
levels of the organisation. 
- Total Employee Involvement seeks to include all levels of 
employees and Key Performance Indicators drive the requirements 
in a measurable way in the organisation. 
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Organisational culture - Culture is driven through various tools and techniques. From the 
required development of communication structures in the 
organisation, to the integrated alignment of performance indicators. 
- The start of the culture change from the shop floor levels is usually 
driven through team activities such as 5S, Kaizen improvement 
workshops. A knowledge of the business and its objectives serves 
to link these activities towards an end state. 
HR and Finance 
alignment 
- HR department involvement links up with a better understanding of 
what the technical skills requirements are, understanding the overall 
labour effectiveness and supporting with culture development. The 
empowerment of employees through job description changes and 
also approval levels plays a role in this maturity category. 
- Finance department links up through working with teams on 
overhead reduction and the financial analysis support performance 
indicator development and allows the finance areas to understand 
the role of these programmes in driving down costs. Investment into 
the HR budget towards training and development allows for a more 
inclusive approach across the departments. 
Standardisation - Standardised work, standardised visuals, key performance 
indicators and communications protocols all serve to bolster 
standardisation in the organisation and reduce variation in 
processes. 
- Enterprise resource planning systems and manufacturing 
measurement systems (automated OEE and data collection 
systems) can support this variables development. 
Systemisation - Kanban, Just in Time and ERP/automated OEE systems all serve 
the promotion of systemisation maturity and performance 
programme execution. 
- Quick response systems such as those employed by ANDON 
systems also have a relationship with this maturity variable. 
Measurement and 
tracking 
- The Key Performance Indicators established, combined with 
business information systems and automated manufacturing 
measurement systems, allow for accurate measurement and 
tracking. This develops quicker corrective actions and 
communicates progress to the improvement teams. 
- Operator led monitoring and evaluation (empowerment, small group 
activities and Total Employee Involvement) are also key 
considerations for this variable. 
Integration - Integration across functional areas between quality, production, 
support areas and supply chain functions all serve to ensure the 
organisation’s goals are aligned. Value Stream Mapping, 
improvement workshops, standardised work, project charters and 
analysis of area performance all support not only programme 
implementation but maturity development. 
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5.6 Additional Recommendations  
 
In order to ensure that the correct tools and programmes are selected, the 
organisation’s continuous improvement team should ensure the following: 
- Adequate data measurement planning. This should ensure that accurate data 
is collected on the three inputs to performance (Internal Quality, Output 
Performance and Equipment Availability) and to establish a performance score 
by process. 
- A thorough understanding of the 13 maturity variables as they pertain to the 
organisation is of vital importance. Ideally, this should be conducted as a cross-
functional team exercise and include all departments within the organisation. 
- An iterative approach to promoting organisational maturity (supported by the 
Performance Improvement Programme selected) towards improved levels of 
performance. 
The measurement of Organisational Performance Variables requires an in-depth 
study of the actual manufacturing operation over the required number of shifts. 
Typically, 30 shifts would be sufficient, which would be in line with the central limit 
theorem. In addition, a measurement system analysis should be conducted on the 
data collection process with a score less than 30% as calculated through the Gauge 
Repeatability and Reproducibility formula. An integrated approach should be taken to 
provide a combination of tools and techniques from each of the programmes however 
one overall programme should lead the Continuous Improvement process.
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Figure 84: Integrated performance improvement house considering maturity and performance variables. Generic 
Performance Improvement Programme tools evolve towards the programme specific tools. 
Small group 
activities 
Functional visual 
management
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Performance 
Indicators
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tools 
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training matrix
ANDON quick 
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improvement 
process
Function 5S – To improve waste identification and eliminate abnormalities
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Manufacturing 
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(Uptime Improvement)
Six Sigma
(Process Variation) Unique Programme 
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Identification of current maturity profile and organisational performance (detailed production studies to track the three performance 
input variables)
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Organisational Culture
Employee Empowerment
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Figure 84, above, identifies the approach where the organisational maturity and 
performance related variables are considered as part of the proposed new programme 
selection and implementation framework. The generic set of tools and techniques are 
the first line of implementation and serve to bolster the organisational maturity profile 
of the organisation. This, in turn, may lead to improved success for the programme 
specific tools and techniques. Six Sigma is considered as an approach for specific 
process variation projects although elements may be harnessed throughout the other 
tools and programme specific techniques. 
 
5.6.1 Sequence of Performance Improvement Programme activity 
institution  
 
Organisations should take care to ensure that a sequential process is applied that sets 
up the necessary performance improvement implementation structures. Literature 
sources suggest the establishment of pillar committees (TPM) or improvement teams 
(Six Sigma and Lean Manufacturing). These organisational execution structures all 
serve the same purpose, namely to coordinate the activities of the programme.  
Once this is set up and constituted correctly (involving as many of the correct 
employees from different departments as deemed necessary), the next step is to 
identify the issues within a model area and to set up Key Performance Indicators to 
measure the progress quantitatively. Clear and specific roles and responsibilities are 
to be instituted with a clear communication plan (daily, weekly and monthly meetings) 
that must be adhered to by the team. Support from the top executives is vital and this 
should include hands-on involvement. 
Small group activities should occur daily with a set agenda focusing on daily tasks, 
training and activities to promote the improvement continuously. This supports the 
Total Employee Involvement concept propagated by TPM.  
 
5.6.2 Use of accredited training material and assessments 
 
Where required, the continuous improvement teams may require specific training to 
solve and implement particular solutions to the identified issues. This may take various 
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forms and may include training on the various improvement tools and techniques as 
required as well as a technical set of training for specific areas (especially where 
equipment is involved).  
Training on new standards et cetera may also form part of the training. A detailed 
training plan for all staff should be developed. The material should ideally be 
accredited to ensure interest alignment and provide the necessary motivation towards 
personal mastery. Detailed assessments on the provided trainings may be included. 
This should allow for application of the learnings through the projects identified. 
 
5.6.3 Importance of organisational commitment to culture and 
performance  
 
In order to establish a culture driven towards performance improvement, the 
organisation should allow for a suggestion scheme that provides a suitable and worthy 
reward (valence of outcome). This should align all levels in the organisation towards 
a common goal. The transparency provided is important as well in the provision of 
rewards and recognition and this is achieved through the attainment of Key 
Performance Indicators established as part of points 5.6.1 and 5.6.6. 
 
5.6.4 Establishing quick and accurate data to aid in management 
decision-making 
 
The application of automated data should be considered by the company where 
budget allows. This system would optimise data collection activities. The access to 
quick and accurate data pertaining to performance and condition based maintenance 
allows for better management decision making and quicker responses to issues 
affected performance. This maturity variables, once developed, improves project 
delivery and improvement sustainability through measurement and tracking of results 
over time. 
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5.6.5 Roles and responsibilities alignment 
 
Clear roles and responsibilities were identified through the survey instrument as 
pertinent towards both Performance Improvement Programme success and the 
subsequent delivery of performance gains. Alignment of roles and responsibilities 
must be ensured through the line management and endorsed by the most senior 
members of the organisation. Policies towards activities required by Performance 
Improvement Programmes should be clear and the people responsible for executing 
them should also be well articulated. This may take the form of revised job descriptions 
or updated work instructions approved through the functional organisation structures. 
Communication of these roles must be ensured to provide clarity and link this to the 
proper training needs expressed in 5.6.2. 
The roles and responsibilities must service the objectives of the Performance 
Improvement Programmes with tasks provided to deliver the various project Key 
Performance Indicators. The involvement of the entire workforce is paramount to 
success and this maturity variables is often overlooked in manufacturing 
organisations. The discussions surrounding job descriptions and work instructions 
should take place as early as possible and ideally occur before the launch of the new 
programme. These roles and responsibilities should cascade throughout the 
organisation. 
 
5.6.6 Use of Key Performance Indicators to guide projects (Tracking and 
measuring performance gains) 
 
Measurement and tracking can only be effective with specific, measurable, achievable 
and realistic KPIs. The establishment of these measurables should then be cascaded 
into a responsibility matrix and linked to specific projects. The KPIs may be rolled up 
into an overarching performance metric, which typically is OEE. The cost of 1% of 
OEE should be calculated and transferred through the KPIs to provide staff with 
different interpretations of the same measure. This provides better context to the 
development contribution of the improvement activities. 
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5.6.7 Functional 5S and Visual Management 
 
Functional 5S and Visual Management for the factory often support each other. The 
workplace organisation principles should allow for waste identification elimination 
activities and allow for better visibility of the various performance-related metrics on 
equipment and processes within the organisation. The Visual Management aspect 
communicates the status of the organisation at a glance. This can relate to anything 
from equipment condition (related to functionality) to the production targets of the 
company in a simplified manner. Visual controls to support the workforce are also 
vitally important as they can prevent errors and promote low variation of processes. 
This supports process standardisation as well. 
The case for an interactive approach to developing the maturity variables, then 
instituting the Performance Improvement Programme activity, should lead to improved 
performance. This has been proven through the research objectives. The process 
needs to start with the weakest area of maturity identified through the maturity profile 
and once a few of the maturity variables have been developed, the selected 
Performance Improvement Programme may run parallel and develop other areas of 
maturity. 
 
5.7 Research Limitations 
 
This research may be developed on to provide greater depth to the model and strategy 
proposed for implementation. These include: 
- Identifying the relationship between maturity variables 
- Identifying the relationship among performance input variables 
- Identifying the best type of leadership for continuous improvement 
implementation 
- Defining the organisational culture type required for successful implementation. 
- Development of an employee empowerment strategy for successful 
implementation 
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- Policy deployment strategies for HR and Finance integration towards 
successful joint project collaboration. This should focus on eliminating the 
resistance to change 
- Establishing the influence and impact of automated data collection and analysis 
systems for Overall Equipment Effectiveness and ANDON quick response 
- Identifying a knowledge sharing approach for a diverse workforce that would 
yield the best results for implementation sustainability 
- Establishing the impact of finance availability for projects identified through 
continuous improvement. This should focus on the risk versus reward ratio 
- Identifying the best sequence of maturity variable development 
- Determining the impact of attrition on Organisational Performance. Attrition may 
influence Organisational Maturity Variables such as roles and responsibilities, 
technical skills and so on, leading to poor performance 
- Identifying causality between the constructs 
- A determination of the cost of failed Performance Improvement Programme 
implementation 
This research has provided much insight into the relationships between the three 
constructs considered here. Other latent variables may exist over and above maturity 
that influence programme success. The relationships among the variables within a 
construct grouping are also of importance and should be studied further. The variables 
influencing maturity within organisations (besides Performance Improvement 
Programmes) should be identified and linked, to the extent to which it may establish a 
poor organisational maturity profile. This may have a further impact on programme 
selection. 
 
5.8 Research Implications  
 
The implications for this research extend far beyond any organisation seeking to 
increase its gains from Performance Improvement Programmes. These implications 
include, but are not limited to the following: 
- Increasing employment levels through foreign direct investment. Foreign 
direct investment results when firms are able to supply products at a 
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competitive price. This comparative advantage is obtained through 
effective and efficient use of the organisation’s factor production inputs 
both at a macro- and microeconomic level. 
- Skills development results from an enhanced strategy for Performance 
Improvement Programme. The organisational maturity profile of any 
organisation would require a detailed understanding of the critical skills 
requirements not only for continuous improvement but also a technical 
and managerial perspective. The methodology for improving skills can 
improve through better knowledge transfer mechanisms and a detailed 
skills and development approach taken through the selected 
programmes. 
- Poverty alleviation through increased employment levels as expressed 
in the above points. 
- Greater profitability for organisations, resulting in enhanced quality of life 
for employees and job security. 
The implications are not exhaustive but are pertinent to ensure long term sustainability 
of the Eastern Cape automotive component sector. It is the belief of the researcher 
that Performance Improvement Programmes, guided towards sustainability of the 
organisation (viewed as one of the most important objectives for the organisation), is 
the most urgent solution as South Africa operates within a global market place. With 
the rising cost of electricity, Lean Machines (optimized gears, pumps, motors and 
programmes) developed through the Total Productive Maintenance concept, and 
quality variation reduction through Six Sigma become increasingly important to 
optimise on the utilities bill for organisations. 
Performance Improvement Programmes serve as one of the best means to induce 
competitiveness within South African manufacturing companies. The rising cost of 
production input factors makes the process of performance gains non-negotiable. The 
cost of failed implementation now relates not only to lost time but also lost business 
and jobs. Through the adoption of the recommendations, companies may avert the 
incorrect approach and execute their implementation strategies considering the results 
obtained through this research. 
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5.9 Concluding Remarks 
 
The relationship of Organisational Maturity with both Performance Improvement 
Programmes and Organisational Performance Variables is now evidenced through 
this research. The selection of the correct programmes for organisations is important 
as they come with a cost in resource time to implement the required tools and 
techniques. The concept of a production operation driven by targets is no longer 
feasible. How these targets are achieved is of greater importance.  
The three Performance Improvement Programmes that feature prominently in this 
research each have their merits and their place in the various stages of improvement. 
There is a need for a creative approach to bringing these programmes to the 
manufacturing sector. The use of experts in the field should be temporary and the 
processes should be internalised and transferred as soon as possible to the workforce. 
The roles of Human Resources and Finance are important to the overall success or 
failure of the programmes and this must link up with the function’s anticipated role. 
The missing element of organisational maturity and its influence in organisations is not 
very well understood in the automotive sector. The influence of leadership and their 
involvement in crafting an all-inclusive strategy is what will set the automotive sector 
in the right direction. New concepts, such as thematic clustering towards common 
goals among automotive component suppliers, hold promise for knowledge transfer 
opportunities. As the automotive sector seeks to grow in the Eastern Cape and South 
Africa, the application of a system that drives continued and stable performance is the 
only way for their survival. 
Through the application of strategic integration of the unique tools and techniques 
applicable to the three Performance Improvement Programmes under an overarching 
programme that guides implementation, programme success rates will increase. This 
increase will be due to a sound strategy that focuses not only on tools but on the 
maturity aspects that, when absent, lead to high risk of programme failure. 
Manufacturing companies in South Africa need to assess their own individual maturity 
levels rather than select a programme that is not tailored to the immediate needs of 
the organisation. Sustainable results may then be achieved sooner, leading to the 
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growth of the manufacturing economy stimulating job growth and alleviating poverty in 
the country.  
The cost of Performance Improvement Programme implementation failure should be 
avoided through structured integration among the various programmes. This should 
be driven by the performance needs and the current maturity level of the organisation. 
The understanding afforded through this research should see organisations improve 
their implementation results, leading to improved competitiveness. In concluding, the 
current macro-economic challenges faced by South Africa, combined with the high 
Performance Improvement Programme failure rate, is highly concerning but not 
without hope. Organisations need to continuously strive towards improvement with the 
aim of achieving global competitiveness and growing South Africa’s economy. 
The way forward for companies in South Africa would be to consider their current state 
of organisational maturity and use the framework developed through this research to 
identify the best performance programme fit. Consideration to the objectives of the 
programmes and the relationship between Organisational Maturity Variables and 
Organisational Performance Variables is essential for organisations seeking 
sustainable performance gains. 
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Dear Respondent, 
 
I am a doctorate student currently completing my thesis. I have selected you based on the experience 
and merit I believe you could offer to this important research. The objective of this research would be 
to develop a framework on the basis that maturity is linked to organisational performance. The 
research goes further to seek proof that Performance Improvement Programmes such as Lean 
Manufacturing, Six Sigma and Total Productive Maintenance may lead to heightened levels of maturity 
if implemented in its singular or integrated format. 
 
I will ensure that your response is treated with the strictest confidence. Should you be interested in a 
completed copy of this research, I will be more than willing to afford you a copy upon completion. 
 
Student Name: Zahier Ebrahim (20224825) 
 
Instructions 
 
Kindly complete all the sections by marking the appropriate selection with a pen or enter 
electronically for the appropriate response based on your opinion and or experience. Certain 
answers require a written response for further explanation. Please entertain these open ended 
questions by providing critical commentary as it relates to the question. I thank you for taking the 
time to complete this questionnaire with the hopes of a valued contribution towards the success of 
the Eastern Cape automotive supplier sector. Please indicate your responses with an “x”, or a 
number where specifically instructed, in the shaded boxes. 
 
Please indicate your role within your organisation   
 
Manufacturing/Support (HR/Finance) 1  
Continuous Improvement Field  2  
 
 
Please indicate your position with an “x” 
 
Senior Manager (e.g. MD, CEO, General Manager etc.)  1  
Middle Manager (e.g. Lean Implementer, Production Manager etc.) 2  
Consultant  3  
Shop Floor Representative (Team Leader, team member etc.)   4  
   
 
 
ESTABLISHING THE LINKS BETWEEN PERFORMANCE IMPROVEMENT 
PROGRAMMES, MATURITY AND PERFORMANCE 
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Organisational performance in this research is indicated through Overall Equipment Effectiveness 
(OEE) with three dimensions: 
i) Internal Quality (extent of product variation) 
ii)  Equipment Availability (uptime) 
iii) Output Performance (target versus actual) 
 
1.  Please indicate the relative contribution of the three performance dimensions towards 
overall performance within your organisation by means of the following pairwise comparisons 
(for example, if you are of the opinion that Internal Quality makes a far bigger contribution 
towards overall performance in your organisation than Equipment Availability then you would 
tick a 6 or 7 for 1.1 below): 
2.  Please rate the dimensions of overall performance within your organisation: 
3. In terms of addressing the current performance issues in your organisation, please indicate  
the appropriateness of the three Performance Improvement Programmes (PIPS)  in the 
pairwise comparisons below:  
 
 
 
 
SECTION A – Variables of Organisational Performance 
  1 2 3 4 5 6 7  
1.1 Equipment Availability        Internal Quality 
1.2 Equipment Availability        Output Performance 
1.3 Internal Quality        Output Performance 
  1 2 3 4 5 6 7  
2.1 Equipment Availability Poor        Excellent 
2.2 Internal Quality Poor        Excellent 
2.3 Output Performance Poor        Excellent 
  1 2 3 4 5 6 7  
3.1 Lean Manufacturing        
Total Productive 
Maintenance 
3.2 Six Sigma        
Total Productive 
Maintenance 
3.3 Six Sigma        Lean Manufacturing 
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1. Please indicate which aspect of Organisational Performance is most impacted by each of 
the Organisational Maturity Variables listed below.  
(Please enter one x only per maturity variables) 
 Internal 
Quality 
1 
Output 
Performance 
2 
Equipment 
Availability 
3 
1. Leadership    
2. Roles and responsibilities    
3.   Organisational culture    
4.   Employee empowerment levels    
5.   The link between performance deliverables and strategy    
6.   Training and development of employees    
7.   Internal shop floor communication    
8.   Finance and HR policies and practices    
9.   Standardisation of processes, visual controls and job instruction    
10.   Support systems (ERP, ISO, Production tracking systems etc.)    
11.   Measurement and tracking of performance    
12.   Employee technical skills  (maintenance and equipment knowledge)    
13.   Knowledge sharing approach from experts to the shop floor    
 
 
SECTION C – The relationship between specific Lean Manufacturing Programme unique tools and 
techniques with organisational maturity based on your opinion and experience. 
 
SECTION B – The relationship between Organisational Maturity Variables and Organisational 
Performance. 
 
1. Providing timing for production units (takt time) according to customer demand 
impacts work load balancing in term of:                          1      2     3     4     5     6     7 
a. Standardisation of processes 
Strongly 
Disagree        
Strongly 
Agree 
b. Promoting employee ownership through clear 
performance objectives 
 
Strongly 
Disagree        
Strongly 
Agree 
2. Computerised or manual material systems (JIT/KANBAN) improves the following 
maturity aspects in organisations:                                    1      2     3     4     5     6     7 
a. Support systems for production single piece 
flow of material 
Strongly 
Disagree        
Strongly 
Agree 
b. Easier measurement of performance 
Strongly 
Disagree        
Strongly 
Agree 
c. Improved levels of internal communication 
through visualisation of the factory 
 
Strongly 
Disagree        
Strongly 
Agree 
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SECTION D - The relationship between specific Six Sigma Programme unique tools and techniques 
with organisational maturity based on your opinion and experience. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1. Six Sigma’s sophisticated problem solving methodology: 
                                                                                              1      2     3      4      5      6     7 
a. Supports measurement and tracking 
Strongly 
Disagree        
Strongly 
Agree 
b. Improve internal communication of  
production results 
Strongly 
Disagree        
Strongly 
Agree 
c. Promotes learning and development 
through advanced knowledge of 
production phenomena 
Strongly 
Disagree        
Strongly 
Agree 
2. Project financial impact assessments for projects: 
                                                                                              1      2     3      4      5      6     7 
a. Improve departmental integration for 
improvements 
Strongly 
Disagree        
Strongly 
Agree 
b. Improve HR and Finance policy alignment to 
improvement activities 
Strongly 
Disagree        
Strongly 
Agree 
c. Improve strategic links with the 
organisations vision and mission 
through financial indicators for 
projects 
Strongly 
Disagree        
Strongly 
Agree 
3. Dedicated improvement project teams: 
                                                                                              1      2     3      4      5      6     7 
a. Enhance departmental integration for 
improvements 
Strongly 
Disagree        
Strongly 
Agree 
b. Improve internal communication of  
production results 
Strongly 
Disagree        
Strongly 
Agree 
c. Enhance training and development 
Strongly 
Disagree        
Strongly 
Agree 
d. Do not promote knowledge sharing 
in the organisation as it may not 
encompass the shop floor 
Strongly 
Disagree        
Strongly 
Agree 
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SECTION E - The relationship between specific Total Productive Maintenance Programme unique 
tools and techniques with organisational maturity based on your opinion and experience 
 
1. Developing standards for equipment conditioning through operator driven maintenance 
activities: 
                                                                                                                1     2     3     4     5      6     7 
a. Improves employee skill levels 
Strongly 
Disagree        
Strongly 
Agree 
b. Promotes employee empowerment at the shop 
floor level 
Strongly 
Disagree        
Strongly 
Agree 
c. Promotes specialised training and development 
towards first line maintenance for operators 
Strongly 
Disagree        
Strongly 
Agree 
d. Supports and promotes improved levels of 
measurement and tracking in an organisation 
Strongly 
Disagree        
Strongly 
Agree 
e. Promotes standardisation for equipment basic 
conditions of operation 
Strongly 
Disagree        
Strongly 
Agree 
 
2. Operator led equipment improvement activities: 
                                                                                                         1     2     3     4     5      6     7 
a. Improves performance measurement and tracking 
Strongly 
Disagree        
Strongly 
Agree 
b. Promotes employee empowerment  
Strongly 
Disagree        
Strongly 
Agree 
c. Promotes specialised training and development 
towards first line maintenance for operators 
Strongly 
Disagree        
Strongly 
Agree 
d. Supports and promotes improved levels of 
measurement and tracking in an organisation 
Strongly 
Disagree        
Strongly 
Agree 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. Operator monitoring and measuring the losses impacting equipment: 
                                                                                                         1     2     3     4     5     6     7                                                   
a. Improves performance measurement and tracking 
Strongly 
Disagree        
Strongly 
Agree 
b. Promotes employee empowerment  
Strongly 
Disagree        
Strongly 
Agree 
c. Increases systemisation when production tracking 
software is used 
Strongly 
Disagree        
Strongly 
Agree 
d. Supports and promotes improved levels of 
measurement and tracking in an organisation 
Strongly 
Disagree        
Strongly 
Agree 
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SECTION F - The relationship between general Performance Improvement Programme tools and 
techniques with organisational maturity. 
 
 
 
 
 
 
 
 
 
4. Total employee involvement (TPM Pillar Teams) for improvement and maintenance 
activities:                                                                                         
                                                                                                         1     2     3     4     5     6     7                                                   
a. Enhances organisational culture through 
involvement of workers in specialised training 
Strongly 
Disagree        
Strongly 
Agree 
b. Promotes employee empowerment  
Strongly 
Disagree        
Strongly 
Agree 
c. Improves organisational communication through 
integration of cross functional employees 
Strongly 
Disagree        
Strongly 
Agree 
d. Increases awareness of organisational goals and 
objectives through key performance indicators 
Strongly 
Disagree        
Strongly 
Agree 
e. Positively influences roles and responsibilities in 
the organisation 
Strongly 
Disagree        
Strongly 
Agree 
f. Increases employee skill levels towards equipment 
improvement 
Strongly 
Disagree        
Strongly 
Agree 
1. Small group activities, a key element of Performance Improvement Programmes enhances: 
                                                                                                         1     2     3     4     5     6     7 
a. Knowledge sharing in the organisation 
Strongly 
Disagree         
Strongly 
Agree 
b. Roles and responsibility alignment  
Strongly 
Disagree         
Strongly 
Agree 
c. Communication amongst employees both inter-
departmentally and within the general work area 
Strongly 
Disagree         
Strongly 
Agree 
d. Employee skill levels as it facilitates knowledge 
sharing practices and communication 
Strongly 
Disagree         
Strongly 
Agree 
e. The organisational culture through an all-inclusive 
approach 
Strongly 
Disagree        
Strongly 
Agree 
2. Visualisation of the functioning of the organisation is a part of Performance Improvement 
Programmes that allows:                                                           1     2      3     4     5      6     7 
a. Status at a glance of performance measures and 
tracking (target versus actual information) 
Strongly 
Disagree         
Strongly 
Agree 
b. Roles and responsibility alignment  
Strongly 
Disagree         
Strongly 
Agree 
c. Communication towards improved performance, 
availability and quality 
Strongly 
Disagree         
Strongly 
Agree 
d. Increased levels of standardisation within the 
factory that lead to variation reduction 
Strongly 
Disagree         
Strongly 
Agree 
e. For effective training through visual controls for 
employees (equipment or process based visuals) 
Strongly 
Disagree         
Strongly 
Agree 
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3. Standardisation of work and process instructions promotes: 
                                                                                                         1     2      3     4     5     6     7 
a. Fewer errors and defects due to employee training 
and development uses 
Strongly 
Disagree         
Strongly 
Agree 
b. Roles and responsibility alignment  
Strongly 
Disagree         
Strongly 
Agree 
c. Communication towards improved performance, 
availability and quality 
Strongly 
Disagree         
Strongly 
Agree 
d. Knowledge sharing through detailed capturing of 
“process specific” information “tricks of the trade” 
Strongly 
Disagree         
Strongly 
Agree 
4. Formulating and affirming the Key Performance Indicators ( key control applied in Lean, 
TPM and Six Sigma) allows for:                                              1      2      3     4     5      6      7 
a. Strategic vision and mission deployment 
Strongly 
Disagree         
Strongly 
Agree 
b. Specified roles and responsibility alignment  
Strongly 
Disagree         
Strongly 
Agree 
c. Communication towards improved performance, 
availability and quality 
Strongly 
Disagree         
Strongly 
Agree 
d. HR and finance policy alignment due to linked key 
performance indicators 
Strongly 
Disagree         
Strongly 
Agree 
e. Roles and responsibilities to be better defined 
through KPI’s 
Strongly 
Disagree         
Strongly 
Agree 
5. Judicious use of problem solving tools (fish bone diagrams, 5 whys, Cause and Effect 
matrices etc.) allows for:                                                          1      2      3     4     5      6      7 
a. Enhanced understanding of systems and 
processes by employees thus improving their 
skills 
Strongly 
Disagree         
Strongly 
Agree 
b. Employee empowerment if they are involved in 
the problem solving exercises 
Strongly 
Disagree         
Strongly 
Agree 
c. Departmental integration when they are involved 
in the problem solving process 
Strongly 
Disagree         
Strongly 
Agree 
6. Kaizen (Improvement) through eliminating the 7 types of waste: 
                                                                                                          1     2     3     4     5     6     7 
a. Enhances understanding of systems and processes 
by employees thus improving their skills 
Strongly 
Disagree         
Strongly 
Agree 
b. Ensures employee empowerment if they are 
involved in the problem solving exercises  
Strongly 
Disagree         
Strongly 
Agree 
c. Enhances departmental integration when they are 
involved in the problem solving process 
Strongly 
Disagree         
Strongly 
Agree 
d. May be used to realise the organisations strategic 
objectives (cost saving safety, quality 
enhancement) 
Strongly 
Disagree         
Strongly 
Agree 
e. Improves Leadership involvement through 
involvement in Kaizen improvement projects 
Strongly 
Disagree  
       
Strongly 
Agree 
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7. The functional arrangement of tools and the work place (5S) allows for: 
                                                                                                          1     2     3     4     5     6     7 
a. Improved standardisation in the organisation 
Strongly 
Disagree         
Strongly 
Agree 
 
b. Development of an enhanced organisational 
culture 
 
Strongly 
Disagree         
Strongly 
Agree 
c. Systemisation of processes through a tidy work 
place free of obstruction with easy to see visuals 
 
Strongly 
Disagree         
Strongly 
Agree 
d. Easier identification of waste for elimination in 
the organisation and supports the organisations 
strategic objective 
 
 
Strongly 
Disagree         
Strongly 
Agree 
8. The development of detailed skills and training charts for display in the factory allows for: 
                                                                                                         1     2      3     4     5     6     7 
a. Improved strategic organisational placement 
through a thorough understanding of employee 
skills 
Strongly 
Disagree         
Strongly 
Agree 
b. Development of an enhanced organisational 
culture 
Strongly 
Disagree         
Strongly 
Agree 
c. Alignment of human resources function and 
finance  through the training and development of 
staff 
Strongly 
Disagree         
Strongly 
Agree 
d. Enhancement of the employees technical skills 
and capabilities through tracking and measuring 
training 
Strongly 
Disagree         
Strongly 
Agree 
e. Supporting of training and development practices 
through transparent communication of employee 
skills 
Strongly 
Disagree         
Strongly 
Agree 
9. ANDON visual factory quick response systems promote:                                                                                                             
                                                                                                          1     2     3     4     5     6     7 
a. The visualisation of issues in the organisations 
production facility 
Strongly 
Disagree        
Strongly 
Agree 
b. The development of an enhanced organisational 
culture through rapid responses to problems 
Strongly 
Disagree        
Strongly 
Agree 
c. Performance measurement and tracking through 
the response times recorded by the ANDON 
system 
Strongly 
Disagree        
Strongly 
Agree 
d. The overall systemisation of the organisations 
through visualisation  
Strongly 
Disagree        
Strongly 
Agree 
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1. Please rate the Performance Improvement Programme objectives listed below with regard to 
their contribution towards improved Organisational Performance in your organisation. 
 
 
1. Please indicate which aspect of Organisational Maturity has the strongest relationship with the 
respective Performance Improvement Programme. 
             (Please enter one x only per maturity variables) Total Productive 
Maintenance 
1 
Lean 
manufacturing 
2 
 
Six Sigma 
3 
1.  Leadership    
2.  Roles and Responsibilities    
3.   Organisational culture    
4.   Employee empowerment levels    
5.   The link between performance deliverables and strategy    
6.   Training and development of employees    
7.   Internal shop floor communication    
8.   Finance and HR policies and practices    
9.   Standardisation of processes, visual controls and job instruction    
10.   Support systems (ERP, ISO, Production tracking systems etc.)    
11.   Measurement and tracking of performance    
12.   Employee technical skills  (maintenance and equipment knowledge)    
13.   Knowledge sharing approach from experts to the shop floor    
10. Automated Overall Equipment Effectiveness systems supports:                                                                                                              
                                                                                                          1     2     3     4     5     6     7 
a. The visualisation of issues in the organisations 
production facility 
Strongly 
Disagree        
Strongly 
Agree 
b. The development of an enhanced organisational 
culture through rapid responses to problems 
Strongly 
Disagree        
Strongly 
Agree 
c. Performance measurement and tracking through 
the response times recorded by OEE system 
Strongly 
Disagree        
Strongly 
Agree 
d. The overall systemisation of the organisations 
through data provision in a structured format 
Strongly 
Disagree        
Strongly 
Agree 
SECTION G – The relationship of Performance Improvement Programme objectives with 
improved Organisational Performance 
                           
                                                                                                          1     2     3     4     5     6     7 
a. Improving the flow of products, people 
Strongly 
Disagree        
Strongly 
Agree 
b. Increasing equipment uptime. Strongly 
Disagree        
Strongly 
Agree 
c. Reducing the variability of the processes. 
 
Strongly 
Disagree        
Strongly 
Agree 
SECTION H – Organisational Maturity Variables’ relationship with Performance Improvement 
Programmes 
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Please provide additional comments with regards to the relationship between Performance 
Improvement Programmes, organisational maturity and organisational performance. 
 
 
1. Comments with regards to the interaction between Performance Improvement Programmes and 
organisational maturity? 
_______________________________________________________________________________ 
_______________________________________________________________________________ 
_______________________________________________________________________________ 
2. Comments with regards to the interaction between Performance Improvement Programmes and 
organisational performance? 
_______________________________________________________________________________ 
_______________________________________________________________________________ 
_______________________________________________________________________________ 
3. Comments with regards to the interaction between organisational maturity and organisational 
performance? 
_______________________________________________________________________________ 
_______________________________________________________________________________ 
_______________________________________________________________________________ 
 
Thank you for completing this questionnaire. 
 
SECTION I –  Additional comments 
